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(54) WATER-SOLUBLE QUATERNARY AMMONIUM SALTS 

OF BASIC AZO DYES 

(71) We, STERLING DRUG INC., a Corporation organized under die laws 
of rlie State of Delaware, United States of America, of 90 Park Avenue, New York, 
State of New York, United States of America, do hereby declare the invention, for 
which we pray that a Patent may be granted to us, and the method by which it is 
to be performed, to be particularly described in and by the following statement: 

This invention relates to cationic dyestuffs. More particularly, the present 
invention relates to novel water-soluble quaternary ammonium dyestuffs useful in the 
dyeing art, particularly for coloring natural fibres, synthetic fiber-forming material 
and cellulosic materials such as threads, sheets, fibers, filaments and textile fabrics, 
as well as in the manufacture of paper, varnishes, inks, coatings, and plastics. 

The invention deals with novel water-soluble quaternary ammonium azo dyestuffs 
having the formula 

Formula 1 



c An" 
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15 



20 



Formula I 

wherein c is one or two; R° is hydrogen, iower-alkyi or hydroxy-lower-alkyl; R l is 
lower-alkyl, lower-alkenyl or hydroxy-lower-alkyl; R 2 is lower-alkyl, lower-alkenyl, 
hydroxy-lower-alkyl or -(lower-alkylene)-NR°Y or R 1 and R 2 together with the 
nitrogen atom to which rhey are commonly attached, are pyrrolidine, piperidine or 

O 

II 

4-lower-alkanoyl-piperazme; Y is hydrogen or — C — R wherein R is hydrogen, lower- 
alkyl, lower-alkenyl, phenyl or phenyl-lower-alkyl; An is an anion; Y 1 is a divalent 
moiety of the formula 



15 



20 




or 




in which Q 1 is hydrogen, lower-alkyl, lower-alkoxy or halogen and R 7 is hydrogen or 
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I^^n7z is a radical derived from the group of coupling components 
consisting of 

JOH 




0 0 0 O 

H 3 C-C-CH 2 -^NH-/V.t!H-C-CH2-C-CH3 




0 o 

NH-C-CH 2 -C-CH 3 
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15 







and 




. , ™ nr,A n* *re each hvdrogen, lower-alkyi, lower-alkoxy, hydroxy, nitro, 

the dyestuff has the formula : — 

-/^\-NH-CO-CH-N=N-/ \ t 

CO *? . 2An" 

1 CHrN-( lower-alkylene) -N 

CH 3 £ 2 ^R« 

i i. n= t?o ri R= Y and An are as defined hereinabove. In another preferred 
giS?5 fS4uV 5 A L^er-alkylene)^ is methylene and the dyestuff has 
the formula: — 

R? 





N=N 




HNOC OH 



. ? 1 ^ 
CH2-N-(tower-AlkyleneJ*N^ o 

** R 2 © AnP 
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in which QS QS QS QS RS R 2 > R 6 > Y and An are as defined hereinabove. 

The invention also deals in the novel water-soluble quaternary ammonium azo 
compounds having the formula 



R 

i j y 

I _ ft 



cfin 



R 

Formula II 

wherein c is one or two; R° is hydrogen, lower-alkyl or hydroxy-lower-alkyi; R 1 is 
lower-alkyl, lower-alkenyl or hydroxy-lower-alkyl; R 2 is lower-alky 1, lower-alkenyl., 
hyriroxy-lower-alkyi or -(lower-alkylene)-NiR 0 Y or R 1 and R 2 together with the 
nitrogen atom to which they are commonly attached are pyrrolidine, piperidine or 

O 

4-lower-alkanoyl-pipeirazine; Y is hydrogen or — C — R wherein R is hydrogen, lower- 
alkyl, lower-alkenyl, phenyl or phenyl-lower-alkyl; An is an anion; Y 2 is a divalent 
moiety of the formula. 



or 




in which tthe free valence attached to the ring system is bonded to the azo group, and 
R 7 is hydrogen or lower-alkyl; and T is either a monovalent residue selected from 
the group consisting Of 




or 



J! 



when c is one 

or a divalent residue which is 




-o-rt- 
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15 



20 



25 



30 



35 



-^^-CH=CH 



S0 3 h 




or 



S0 3 H 



Or q° 



When c is two 

in which Q 5 and Q c are each hydrogen, lower-alkyl, lower-alkoxy or halogen, Q 8 and 
Q 10 are each hydrogen, lower-alkyl, nitro or halogen, Q 9 is hydrogen, lower-alkyl, 
acdtamido, nitro or halogen and Y° is azo, methylene, oxo, thio, sulfonyl or ureylene. 

As used Throughout, the term "lower-alkyl" is a saturated straight- or branched- 
Chain radical of from one to six carbon atoms. Lower-alkyl radicals are represented 
by, for example, methyl, ethyl, propyl, isopropyl, butyl, terr.-buryl, isobutyl, amyl, 
isoamyl, and hexyl. 

As used herein, the term "An" represents Anion. By Anion is meant any mono- 
valent ion derived from an organic or inorganic acid, H Anion, by the retnovei of an 
acidic hydrogen ion Exemplary anions are, halide, hydroxy, alkanoate, nitrate, phos- 
phate, alkylsuffonate and arylsulfonate. Other monovalent anions are found in the 
literature for example, Hackh's Chemical Dictionary, 4th Edition (1969), at pages 
12 — 114, and Chemical Abstracts, vol. 56, Nomenclature, at pages 72n — >80n, both 
incorporated herein by specific reference thereto. As is known, one anion can be 



25 



30 



35 
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whon^H to another anion by use of conventional ion exchange methods. The halides, 
^SjSKde and iodide and in particular chloride andj^omide are 
SrtfcS pSed'as the anion for the dyestuffs at ^ this invention because of the 
Jmerallv ready availability of the quaternizmg agents containing them. 
«; g Asus1d throughout; the term "lower-aDcenjrl'; is a straight- or b^ed^chau. 
5 radical oTxrom two to 'six carbon atoms coming at ^f^**^ 

doiible bond. Lower-alkenyl radicals are represented by, for example, vinyl, auyi, 

^g 1 >^&tg™?^%^^r -ans a divalent, satnKfced 
, n strait- ^TbrSSain radical of from two to six. carbon atoms having valence 

10 S amchTto different carbon ^^>^^cT^L L^H ^ 
•Ylower-alkylene)" are, for example, — CH 2 CH 2 — , — ^^*^5f >4 

15 ^^^£out: > rh^^ means methylene or a divalent 15 

saturated 5"V" n£ "2 



on 



25 



Sf'^^^-caSS -teal axe arched to different carbon atoms. 

Rented ly the term <<<l^^r> W W one^o six 
S atoms and are, for example, -CFL-, r^^-^^T^ 2-0112 "^ 2 ^ 
CH Alnd ^ 2 -GH 2 -CH(C 2 H 5 >-CH 2 -. 

iiebenzene ring of phenyl can bear substituents of the kind coirnnonly employed 
in ^oT^ an. tL £esence of such substituer^ % ™' 
adversely the properties of the resulting dyestuff s, and such substituted phenyl radicals 
are (die full equivalents of the unsubstituted phenyl radicals. . 

As^ tooughout, the term "carboxylic-acyl" is a radical derived by the 
removal oTtfie hydroxy radical from a carboxylic acid. The carboxyhc-acyl groups, 



O 



R° 



R 1 

H 2 N — Y 1 — (lower-alkylene) 1 — N — (lower-alkylene) — N!< 

R 2 ® AaG 
Formula III 

wherein An R°, R\ R 2 , Y and Y l are as denned above in relation to Formula I, and 
40 coupling ar^roximately c molecular proportion of the diazonium salt with one mole- 
cX proration of a coupling component, Z, which has the same meanings given 
nereive in relation to Formula I, and, if desired, hydrolyzing with dilute aqueous 
S acid a compound obtained wherein Y is lower-alkanoyl, lcnver-alkenoyl, 
benzoyl or phenyl-lower-alkanoyl to obtain the corresponding compound wherein Y is 

45 hydrogen. wateMoluble ammonium azo dyestuffs of Formula IT can be 

prepared by a process which comprises coupling approximately c molecular proportions 
of a compound of the formula 

f Y 
H— Y 2 — (lower-alkylene) 1 — N — (lower-alkylene) — N< ^ 

R^0 AnG 



10 



20 



25 



_C-R fshown alternatively herein as — COR) are represented by Wer-alkanoyl, 
30 wiS^benzDyl, which may be substituted on the benzene rmg thereof wAout 30 

SrioW effeaHnd phenyl-lower alkanoyl. Examples of carboxyhc-a^l .am 
JSfor e3e, f orrnyl, acetyl, propionyl, isobutyryl, acrylyl, methacrylyl, benzoyl, 
£2o^ Jhthaloyl phenylacetyl, and p-methoxy- 

35 ^ater-soluble quaternary ammonium azo dyestuffs of Formula I can be 35 
prepared by a process which comprises diazotizing an amine of the formula 



40 



45 



50 



Fbrmula IV 50 
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wherein Air, R°, R* 3 R% Y and Y 2 are as defined above in relation to Formula II, with 
one molecular proportion of die diazonium salt obtained by diazotization of an amine 
having the formula T-(-NH 2 ) c wherein c and T have tie same meanings given herein- 
before in relation to Formula IT, and if desred, hydrolyzing with dilute aqueous mineral 
5 acid a compound obtained wherein Y is lower-alkanoyl, lower alkenoyl, benzoyl or 

phenyl-lower-alkanoyl to obtain the corresponding compound wherein Y is hydrogen. 

In <the preparation of the dyestuffs of Formula I the ratio of the quantity of 
•diazonium compound to coupling component is, of course, dependent on the number 
of coupling sites available in the coupling component. Thus when a single coupling 
10 site is present, for example in a 3-phenyl-5-pyrazolone, there is employed approximately 

one molecular proportion of the diazonium compound and when two coupling sites 
are available as, for example, in 4,4 / -bi-o-acetoacetotoluidide (Naphthol AS— G), there 
are employed approximately two molecular proportions of the diazonium compound. 
In It-he preparation of those Compounds of Formula I wherein two azo linkages are 
15 present, there is employed approximately one-half molecular proportion of line tetara- 

zonium compound for reaction with approximately one molecular proportion of the 
quaternary ammonium coupling component. Since the reaction temperature 'has some 
effect on the shade of die resulting water-soluble quaternary ammonium dyestuffs, it is 
ordinarily desirable to maintain adequate control of the temperature of the reaction 
20 mixture in some predetermined manner. It is generally satisfactory to stir the reactants 

together at a 'temperature in the approximate range 0 — 35 °C. to effect only an 
incomplete coupling reaction, and then heat the mixture at a higher temperature, for 
instance in the approximate range 40 — 60°C, preferably at 50 — 55°Q, to complete 
the coupling reaction and develop the dyesruff . The reaction is begun in an alkaline 
25 aqueous medium but the pH of the reaction mixture drops during the process to a 

final value of about 5.0. 

The water-soluble quaternary ammonium azo dyestuffs of Formula I and of 
Formula II wherein Y is hydrogen can also be prepared by hydrolyzing a compound 
of Formula I or of Formula II wherein Y is — COR in which R is as defined above. 
30 The removal of the carboxyiic acyl groups is conveniently accomplished through 

hydrolysis 'by heating the acylamino dyestuffs in admixture with dilute aqueous acid. 
Although the hydrolysis is effectively accomplished by the use of any of the common 
dilute mineral acids as well as by aqueous strong organic acids as previously enumerated, 
we here also prefer to •hydrolyze the acylamine groups with a dilute aqueous acid 
35 whose anion is the same as the quaternary anion in order to prevent introduction of 

extraneous anion contaminants. Moreover, the caiboxylic-acyl-arnides of Formula I 
and of Formula II may also be hydro lyzed by aqueous alkali, but of course, with 
concomitant introduction Of the hydroxide ion as an anion contaminant. 

Alternatively, the dyestuffs of Formula I in which Y is hydrogen, can be prepared 
40 by coupling in approximately stoiChiomertic proportions a coupling component, Z, as 

denned in relation to Formula I, with a diazotized amino compound of Formula III 
in which Y is hydrogen, Similarly, an alternate method for preparing the dyestuffs of 
Formula II in which Y is hydrogen comprises coupling in approximately stoichiometric 
proportions a compound of Formula IV in which Y is hydrogen with a diazonium 

45 + 

compound of the formula T (-N='NAn.~ ) c wherein c, T and An have ithe same 

meanings as hereinbefore in dicatecL Although the intermediates of Formula III and 
IV in which Y is hydrogen can be separately prepared and isolated for use in preparing 
the dyestuffs of Formula I and Formula II in which Y is hydrogen, it is not necessary 

50 to do so. It is particularly convenient to first hydrolyze the acylated mtermediates of 
Formula III or of Formula IV and to then proceed directly with the diazotization and 
coupling in the same reaction vessel. 

When preparing the compounds of Formula I in which Y is hydrogen and Y 1 is 




0 



55 by -hydrolysis of the corresponding dyestuffs of Formula I in which Y is COR, it 

is .preferred to hydrolyze those compounds in which R is hydrogen or equivalendy in 
which Y is formyl. The tformyl group is preferred because it is treadily hydrolyzed 
with rmnirnal concomitant hydrolysis of the remaining amide group. In the same sense 
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and for die same reason, it is preferred to employ those compounds of Formula HI 
in -Which Y is f ormyl when Y 1 is 




for the preparation of the corresponding intermediates of Formula III in which Y is 
hydrogen. ^.^^^ quaternary ammonium azo dyestuffs according to our invention 
may contain one or more primary amino groups in addition to the quaternary 
ammonium group. The said amino-basic dyestuffs can, of course, exist either in free 
base form or in acid-addition salt form. For the purpose of our invention, the two forms 
are full equivalents, because the dyestuffs are water-soluble m either form, and salt 
formation is believed not to affect the physical properties of the dyestuffs either 

adversely or beneficially. 

The manner and process of making and using the quaternary ammonium azo 
Hvesruffs of the invention, and the best mode contemplated by the inventors of carrying 
out this invention, will now be described so as to enable any person SKUiea in tne arc 
to which it pertains to make and use the same. . 

The intermediates of Formula III in which Y is — COR, are conveniently pre- 
pared in two steps, firstly by heating a halogeno-lower-alkylene-substituted nitrobenzene 
or a halogeno-lower-alkylene carboxyHc acid N — R 7 -nitroanilide with a compound of 
the formula 

ri COR 
> N-lower-alkylene-N < 

R2 R° 

in a suitable medium, for example a polar solvent, to obtain the nitro-substituted 
precursors of the intermediates of Formula III wherein Y l is 



1 



20 




and 

Q ' respectively. 

Quatemization is usually complete in from two to forty-eight hours, depending upon 25 
the nature of the reactants, the nature of the reaction medium, and the reaction 
temperature. The reaction generally proceeds readily at temperatures in the range 
50— HO°C It is convenient to employ a reaction medium which boils within the 
specified range in order that the reaction temperature is maintained by merely refluxmg 
the medium. Convenient media for carrying out the process according to this aspect of 30 
the invention include water; containing from 1 to 4 carbon atoms, for example 
methanol, erhanol and isopropyl alcohol; the lower-alkylene glycols, for example^ 
ethylene glycol and propylene glycol; acetonitrile; and dimethylfonnamide. We 
generally prefer to use isopropyl alcohol or water as the reaction media because they 
have suitable boiling points and they are inexpensive. The N-R 1 -N- [(lower-alkylene) 1 - 35 
Y 1 -=N0 2 ]-N-R 2 -N-[< i lower-alJcylene)-NR 0 COR] ammonium halide thus obtained is then 
in the second step subjected to reduction of the nitro group to obtain the corresponding 
arnino-substituted intermediates of Formula III in which Y is — COR. Reduction is 
carried out with powdered iron under essentially neutral conditions. The reduction 
generally proceeds readily in aqueous media at a temperature in the range 50 — 75 °C. 40 
Alternatively, high-pressure, catalytic reduction is employed. We have found that 
when the latter method is used, reduction is conveniently and efficiently effected in 
aqueous media at approximately 600 pounds per square inch hydrogen pressure at a 
temperature between 60— 80°C. Although any of the known poisoned reduction 
catalysts may be used, we prefer to use a platinum sulfide on charcoal catalyst. 45 

The intermediates of Formula III in which Y is hydrogen are obtained by the 
hydrolysis of the corresponding compound of Formula III -wherein Y is — COR. The. 
hydrolysis is effectively accomplished by heating the acylamino intermediate in admix- 
ture with dilute aqueous acid as hereinbefore described. 
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Particularly preferred among the novel intermediates of Formula III and their 
corresponding precursors useful for the preparation of the dyestuffs of Formula I, are 
those compounds represented by the formula 

^ f Y 
CH2-N-(lower-alkylene) -N^ 

R 2 © An© V 

and by the formula 5 

N-CO-CH2-N-(lower-atkyiene)-N^ 
.^2 © An© 

where in both formulas A is nkro or amino; R° is hydrogen, lower-alkyl or hydroxy- 
lower-alkyl; Q 1 is hydrogen, lower-alkyl, lower-alkoxy or halogen; R 1 is lower-alkyl, 
lower-alkenyl x>r hydroxy-lower-alkyl; R 2 is lower-alkyl, lower-alkenyl, hydroxy- 
10 lower-alkyl or -(lower-alkylene)-NR°Y or R 1 and R 2 together with the nitrogen atom 10 

to which they are commonly attached, are pyrrolidine, piperidine or 4-lower-alkanoyl 

O 

II 

piperazine; Y is hydrogen or — C — R wherein R is hydrogen, lower-alkyl, lower- 
alkenyl; phenyl or phenyl-lower-alkyl; An is an anion; and in the latter formula R 7 
is hydrogen or lo wer-alkyl. 

15 The halide quaternizing agents used as starting materials for preparing the 15 

intermediate compounds of Formula III are generally known classes of compounds, 
and are readiily prepared by methods well-known in the tarn For example, the halogeno- 
lower-alkylene-substituted nitro-benzenes are prepared by causing hydroxy-lower- 
alkylene-substicuted nitrobenzenes to react with a hydrogen halide or a hydrogen 

20 halide-producing reactant, for example phosphorous oxychloride. The halogeno-lower- 20 

alkylene carboxylic acid ! N-R 7 -nitroanilides are prepared, for example, by interaction 
of a halogen-substituted alkanoyl halide with an N-R 7 substituted nitroaniline. The 
carboxylic acylairuno-lower-alkylaniines are prepared as hereinbefore described. 

The compounds of Formula IV in which Y is — COR, are conveniendy prepared 

25 by heating an N-R 7 -N-(halo-lower-alkylene)-substituted aniline with a compound of 25 

the formula 

R 1 COR 

> N-lower-alkylene-N < 
R 2 R° 

to obtain the intermediate of Formula IV wherein Y 2 is 

•R7 



1 .T- 



Q-t 



30 The reaction can be : carried out without other media or in a suitable medium for $q 

example, a polar solvent. Quaternization is usually complete in from two to forty- 
eight hours and proceeds readily at temperatures in the range of 50 — 110°C. Con- 
venienlt media for carrying out the process according to this aspect of the invention 
include water; alcohols containing from 1 to 6 carbon atoms, for example, methanol, 

35 ethanol and isopropyl alcohol; the lower-alkylene glycols, for example, ethylene glycol ^ t 

and propylene glycol; acetorutrile and dimethylformamide. 

Those intermediates represented by Formula IV in which Y is hydrogen are con- 
veniently obtained by the hydrolysis of the corresponding acylamino compound of 
Formula IV wherein Y as — COR. The hydrolysis is accomplished by heating the 

40 acylamino intermediate in admixture with dilute aqueous acid as hereinbefore described. ^ 

Novel intermediates that are particularly preferred and useful for the preparation 
of die dyestuffs of Formula II and which are within the ambit of Formula IV, are 
those compounds represented by the formula 

f VN-CH 2 -CH2-N-(lower-alkylene)-NCT 
W R2 © An © ^ 
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. . irh -r,o {s hvdroeen, lower-alkyl or hydroxy-lower-alkyl; R l is lower-alkyl, lower- 
SwJ ?&££S£^** lov^-alkyl, lower-alkenyl, hy^^-l^-al^l 
o7^Ler-SeneVKR°Y or R 1 and R 2 together with the nitrogen atom to which they 
arelommonty aSed are pyrrolidine, piperidine or 4-lower-alkanoyl piperazine; R 

is hvdroeen or lower-alkyl; Y is hydrogen or — C-R wherein R is hydrogen, lower- 
fll^T lS-aDjenvl7phenyl or phenyl-lower-alkyl; and An is an anion. 

qSeSzing agents required for preparing the i^erm^at^^ds 
of FormuklV Ire generally-known classes of compounds and ^^nvemendy^re- 
pared by methods well-known in the art. For example, the N-R 
^^-substituted anilines are prepared by causing an "J^* SS35- 
alfcyleneVsubstituted aniline to react with a hydrogen hahde. The carboxyhc-acylamino 
lower-alkvl-amines are prepared as hereinbefore described. _ ,„ 

lower ai^i£m3in« K F quaternary ammonium-substituted dyestuffs of Formulas 

I andll dSdoTed herdo ar : usemlliyestuffs which can be applied to natural fibers 
L fiL forSg synSc materials and to cellulosic materials by methods conventional 
a fcdS aSe it has been found that the dyestuffs of this sermon are 
m ^-S?TZZ ciitr nvlon. ravon. nolvacrvlonitrile, cotton and paper. The dyed 

du£ SK'safie to ulm-violer Ught and to washing. The novel ayes 
^ ^ciaUv vawable for imparting various shades of a stable red or yellow color 
» cSoTSd Caper, both sized and unsized. For use in the paper trade, our ^es 
tove^eveS outstanding advantages over quaternary ammonium dyes in the pnor 
TZ Firstar dyes are less prone to "bleed" when paper impregnated with the : dyes. s 
t« contact with moist white paper. This is a particularly desirable polo- 

ny fo/K designed for coloring paper to be used in fac.al tissues or napkins 
wtoein it ^n be foreseen that the Colored paper, while wet, may come in contact with 
£ WaS such \s textiles or paper, which should be protected from stam Another 
adv^itaeeous property of our new dyes for use in the paper trade is J ound in their 
hfrdeSrof colordischarge when bleached with hypochlorite or "chlorine" bleach 
This orSSrtV of dyes is particularly desired by papermakers in order .that dyed paper 
n2v SetdyWeaclLi prior to reprocessing. Still another advantageous property 
dTesmffs is found in ?heir high resistance to a change of shade when used to 
c^rcetuTo^ mateS, which have either previously been treated with or are treated 

**^£^£^£?%g^ -e free amino con^unds of d. 
instant invention are substantially equal with respect to their ■ bka<Jhabihty Widi 
re^ m shade, in general, the free amino compounds have slightly deeper Shades 
tSTtiie axtoxyte acylamino compounds. Presumably because of the avadabihly of 
STfrt TaSno group to bond wkhtfie fiber and wet-strength resm or smular paper 
adduives^free amino compounds are, in general, less prone to bleed than are the 
ca^xy^cacyl-amino compounds both when wet with water alone and m the presence 

° f S °The structures of the novel compounds herein disclosed were established by their 
mode of synthesis and analysis of their infra-red absorption spectra, and were corro- 
b^m^byAe correspondence of calculated and found values of elemental analyses 

° f ^^n^tioTfftother illustrated by the followmg procedures and Examples; 
whicha^e^ven for the purpose of illustration only, and not to hmit the invention 
thereto. All parts are parts by weight 

PREPARATION OF INTERMEDIATES 
A N-R'-N- [Qower-dlkyleTiey-Y'NHt] -N-R*-N-tilower-alkylene)-NR°Y] 
quaternary ammonium intermediates (Formula III) 

1 ^j^-Dimetkyl-N^3^mino^-metkoxybenzylyN-3-formamidopropyl- 

ammonium chloride 

^ To a refluxing solution of 35.4 parts of N-(3-dimethylammopropyl)fonn- 
amide m 40 parts of isopropyl alcohol there was added over a two hour period 50.4 
\tf -nitrobenzyl chloride. Refluxing was continued for four hours 

. ^ wLt^ellonSu^ was diluted with 100 parts of isopropyl alcohol and 
~~ SoTedm 20°C. The solid that separated was collected and washed with, a small amount 
rfS r isopropyl alcohol and -then dried in a vacuum oven to yield 71.1 parts of 
xt xHiS - N - <3 - nitro - 4 - methoxybenzyl) - N - 3 - formamidopropyl- 
^iuTSride; as\ cream colored solid which melted at 180-183°C 



15: 



15 
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b. ) A mixture of 30.0 parts of iron powder, 6.0 parts of sodium acetate, and 
^ 120 parts of water was heated to 50°C Heating was stopped and 33.1 parts of 

N,N - dimethyl - N - (3 - mtxo - 4 - methoxybenzyl) - N - 3 - formaimdopTopyt- 
* ammonium chloride was added over a period of two and a half hours at a rate such 

5 as to maintain the temperature att 50 — 55 °C. At the end of the addition, heating was 5 

resumed at 50 — 55°G for two hours. The reaction mixture was cooled to 25 °C and 
filtered with the aid of diatomaceous earth to obtain a pale yellow solution. A sample 
of the solution was analyzed for free amine content by diazofization using a standardized 
sodium nitrite solution. Hie analytical results indicated that N,N-cumethyl-N-(3- 

10 ammor4-methoxybenzyl)-N-3-formarnidopity chloride was obtained in 10 

nearly quantitative yield. The product was used directly in the form of its aqueous 
solution without isolation. 

c. ) A mixture of 166 parts of N;,N-diniethyl-N-(3 -nitro-4-methoxybenzyl)-N-3 - 
formamidopropylammonium chloride, 200 parts of water, and 3 parts of a 5 per cent 
platinum sulfide on charcoal mixture was subjected to 600 pounds per square inch 
of hydrogen at 70 — 75 °C. After two and one- third hours, when the total up take of 
hydrogen was approximately 92% of theory, absorption of hydrogen ceased. The reac- 
tion mixture was cooled and filtered with the aid of diatomaceous earth. A sample of 
the filtrate was analyzed for free amine content by diazotization using a standardized 

20 sodium nitrite solution. The results indicated that N,N - dimethyl - N - (3 - amino- 20 

4-methoxybenzyl)-N-3 -formamidopropylammonium chloride was obtained in nearly 
quantitative yield. The product was used directly in the form of an aqueous solution 
without isolation. 

2. NJf - Dimethyl -N - (3 - amino -4 - methoxy benzyl) - N - 3 - benzamido- 
i 25 propylammomum chloride 25 

Proceeding in a manner similar to that described above in la, and using N-(3- 
dimemylammopropyl)benzamide 3 and 3 - nitro - 4 - methoxybenzyl chloride, there 
was obtained N^N - dimethyl - N - (3 - nitro - 4 - methoxybenzyl) - N - 3 - benzamido- 
propylammonium chloride, as an ofT white solid which melted at 133 — 136° C. 
30 When trhe : N,N - dimethyl - N - (3 - nitro - 4 - methoxybenzyl) - N - 3- 30 

benzamidopropylarnmonium chloride thus obtained is subjected to reduction by either 
of the methods of lb or lc above, there is -obtained an aqueous solution of N,N- 
dimerhyl - N - (3 - amino - 4-methoxybenzyl) - N - 3 - benzamidopropylarnmonium 
chloride. . 
35 3. N - Methyl - N - ( 3 -amino - 4 - metlioxybenzyl) - N>N - bis (3 - formamido- 35 

propyl)ammomum chloride, 

a. ) A mixture of 54.0 parts of N,N-bis(3-foTTnamidopropyl)methylarnine, 50.4 
parts of 4-methoxy-3 -nitrobenzyl chloride, and 78 parts of acetonitrile was stirred at 
reflux for seven «and a half hours. An additional 78 parts of acetonitrile was added: to 

40 the reaction mixture causing an oil to separate. Heating at reflux was continued for an 40 

additional two hours and the 140 parts of acetonitrile was distilled away and 200 
parts of water was added. The remaining acetonitrile was removed by distillation and 
the cooled reaction mixture was filtered with the aid of diatomaceous earth to obtain 
an aqueous solution of N - methyl - N - (3 - nitro - 4 - methox3 r benzyl) - N,N - bis(3- 
45 f ormami dopropyl)ammonium chloride. The solution was used directly for reduction of 45 

the nitro group. 

b. ) Proceeding in a manner similar to that described above in lb, and using 75 
I* ports of iron powder and 15.0 parts of sodium acetate, the N - methyl - N - (3- 

niitro - 4 - methoxybenzyl) - N,N - bis(3 - f ormarnidopropyl)ammornum chloride 
50 obtained in the form of its aqueous solution from 3a above was reduced to obtain 61 50 

parts of N - methyl - N - (3 - amino - 4 - methoxybenzyl) - NJsT - bis(3 - f ormami do* 
propyi)ammonium chloride in the form of an aqueous solution. 

4. N - Methyl - N - (3 - amino - 4 - methoxybenzyl) - NJN - bis(3 - amino- 

prc*pyl)ammoniiim chloride trihydrochloride 

55 <N - Methyl - N - (3 -amino - 4 - methoxybenz> r l) - N,N - bis(3 - formamido- 55 

propyl)ammonium chloride obtained in 3b above was hydrolyzed by heating in a 
refluxing solution of 63 pares of water containing 24 parts of concentrated hydrochloric 
acid during two hours to obtain an aqueous solution Of N - methyl - N - 3 - (amino- 
4 - methoxybenzyl) - N,N - bis - (3 - anunopropyl)arnmonium chloride trihydro- 
60 chloride. 

5. NJI - Dimethyl - N - (4 - aminaphenyl)carbamyhnethyl - N - 3 - formamido- 

propylammonium chloride, 

a.) In a manner similar to that described above in la, and using 14.2 parts of 
N - (3 - dimeihylarnmopropyl)formamide, 2O.0 parts of 2 - chloro - 4' - nitro- 
65 acetanilide, and 78 pants of isopropyl alcohol there was obtained 27.4 pares of N,N- 65 
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dimethyl - N - (4 - r^^^^f^C^iJc fomanrid °P r0 ^ 1 " m - 
^btlSSAjt f££? SSSt'SrSSed above in lb, and usntg 

ssn ssss ss9 ."stars ^r^sassu-^-^^ 

3 - *«-^ggJ i SSS^K^ te ic above, N,N - dimethyl - N - (4- 
10 'ritage^SSbSUJSl - N - 3 - f^^^lammomum^de was 

E Zt^&SSU N,N 5 - o^Sl ?N - (4 - amino P henyl)ca 1 ba m ytaem y l- 

N 6 3 ^T^T^^Z^^^amylmetHyJ -N -3- aminopropyl- 

ammonium chloride hydrocMonde ,„,«.l„i 
A solution of 1O.0 parts of N,N - dimethyl - N - (4 - mlrophenyl)caib^y]me±yl- 
N-3-for^d^opylaSnonium chloride in 100 parts of water^ntain^ 6^ nam 
of ^^Siednvdrochloric acid was heated for about two hours. The reaction mixture 
of concentrated. ■ .HHirinn of 50 oer cent aqueuos sodium hydroxide 

20 3 SSdfaXS^Sr*' Wtwo days. The reaction mixtuxewa. then fiher«l 

m^reSovTa smaU amount of solid and the filiate was acidified with 48 parts of con- 
cmraeThyXloric acid. Acetone was slowly added to the aadified fikrate ^undl 
jSSiS1S«L When precipitation of the product ™™^^™™™t 
S^cted on a filter, washed with acetone, and dried at 75°C to obtain S.Z parts ot 
25 W N dTahvl N - (4 - nitrophenyl)carbamyl - methyl - N - 3 - ammopropyl- 
^o'ruSSride as Se monZhydJocMoride salt, a white solid which melted at 

244_ whintiie N,N - dimethyl - N - (4 - nitrophenyl)carhamylmethyl - N - 3 - amino- 
^nvkrnmorium Chloride hydrochloride thus obtained is neutralized with dilute 
ffiSSSd«> reduction according to the procedure of lb above, toe is 
SSned a? aqueSs solution of N*T - dimethyl - N - (4 - aminophenyl):arbamyi- 
methvl - N - 3 - aminopropyl - ammonium chloride. . 

7/ NJ* -Dimethyl- N- (3 - amino - 4 - methoxybenzyt) -N-3- aminopropyl- 

ammonium chloride 35 
When NN - dimethyl - N - (3 - amino - 4 - methoxybenzyl) - N-3 - J om- 
WoprSylammonium chloride obtained in Kb or lc above is hydrolyzed by hating 
aqueous solution of hydrochloric acid according to the procedure of 4 above, 
Serels obtahied an aqueous solution of N,N - dimethyl -N - (3 - arnmo - 4 - methoxy- 
benzvn - N - 3-aminopropylamrrrorrium chloride as the dihydrochlonde salt. 
40 benzyl) which detailed preparations are given above^ the followmg 

N - R?- N^rSoW^kylene)' - Y'NH 2 ] - N - R 2 - N - [(lower - alkylene) -NR°Y] 
Quaternary ammonium intermediates are obtained in aqueous solution when die 
KcaTed PniSophenyl-substituted quaternizing agent is interacted with the indicated 
45 ^rTam^o compound according to a procedure similar to those given under -la, 
45 J 3a,«md5a and the resulting nitro-substituted compound is reduced by a procedure 
similar to those given under lb or lc: 

sirrmarw ^ . N - 2 - (3 - amino - 4 - methylphenyl)ethyl - N-3 - form- 

arnidopropylammomum chloride starting with N - <3 - dimethylanunopropyl)foTiriamide 

50 " d 2 N ?kX**-t™£™^^* - N,N - bis(3 - f^midopmpylV 
ammonium chloride starting with N,N - bi<3 - formamidopropyl) - methylarmne and 
3^4-m^pheny^py^crdonde; _ ^ _ 4 _ methoxypheQyl)hexyl . N-3 - form- 
amidopropylammonium chloride scarring with N - (3 - diethylaminopropylXormamide 
and 6 - <"4 - methoxy - 3 - nitrophenyl)hexyl chlorides; , _ r _ 

N,N - Dimemyl - N - 2 - ethyl - 4 - (3 - amino - 5 - chlorophenyl^utyl - N - 3- 
benza^dopropylarnmonium chloride starting with N - (3 - djmethylaniinoprop^ 
S^arnide^nd 2 - ethyl - 4 - (3 - chloro - 5 - nitrophenyl >- butyl chloride; 

NjJ - Dimethyl - N - 1 - methyl - 3 - (4 - amino - 3 - bromophenyl) - propyl - N- 60 
3 - acetamidopropylammonium chloride starting with N - (3 - dmiethylammopropyl)- 
acetamide and 1 - methyl - 3 - (3 - bromo - 4 - mtrophenyl^ropyl ^onde; 

NJsT - Diethyl - N - 3 - (4 - amino - 2 - chlorophenylcarbamyl)propyl -1^-4- 
formamidobutylammonium chloride starting with N - (4 - diethylamino - 1 - methyl- 
l^lVnrmamMe and 2\4 - dichloro - 4' - nitrobutyranflide; » 
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N,N - Dimethyl - N - (N - methyl - 4 -amino - 2 - chlorophenylcarbamyl)- 
^ methyl - N - 3 - phdialamidopropylammomum chloride starting with N - (3 - dime'thyl- 

aminopropyl)phthalamic acid and 2,2' - dichloro - N - merhyl - 4' - nitroacecanilide; 
N,N - Bis(2 - hydroxyethyl) - N - (3 - amino - 4 - methoxybenzyl) - N - 3- 
5 formamidopropylammonium chloride starting with N - (3 - diethanolaminopropyl)- 5 

formamide and 4 - melhoxy - 3 - nitrobenzyl chloride; 

1 - [2 - (3 - Amino - 4 - methylphenyl)ethyl] - 1 - (2 - formamidoethyl) - 4- 
formylpiperazinium chloride starring with N - [2 - (4 - formylpiperazinoethyl] form- 
amide and 2 - (4 - methyl - 3 - nitrophenyl)ethyl chloride; 
10 N - Ethyl - N - 1 - methylbutyl - N - [2 - (2 - ethyl - 4 - aminophenylcarbamyl)- 10 

crhyl] - N - 2 - propionamidoethylammonium chloride starting with N - [2 - (N- 
eth3 T l - N - 1 - meihylbutyl)aminoethyl]propionamide and 3 - chloro - 2' - ethyl - 4'- 
nitropropionoanilide; 

N,N - Dimethyl - N - 3 - (4 - aminophenyl)propyl - N - 6 - iso - butyramidohexyl- 
15 ammonium chloride starting with N - (6 - dmiethylarninohexyl)iso - buryramide and 15 

3 - (4 - nitrophenyl)propyl chloride; 

N - Methyl - N - ethyl - N - 3 - (4 - aminophenyl)propyl - N - 2 - (N. - mediyl- 
propionamido)ethylammonium bromide starting with N - methyl - N - [2 - (N - 
ethyl - N - methyl)anunoethyl]propicnamide and 3 - (4 - rutrophenyl)prop)i bromide; 
20 * N\N - Dimethyl - N - (3 - amino - 4 - methoxybenzyl) - N - 3 - [ N- (3 - 20 

hydroxy propyl;formamido - propylarnmonium iodide starting with N - (3 - hydroxy- 
propyl) - N T - (3 - dimethylaminopropylyformamide and 3 - nitro - 4 - methoxybenzyl- 
iodide; 

N - Merhyl - N - 2 - (4 - merhyl - 3 - aminophenyl)ethyl - N,N - bis [3 - (N- 
: ; . 25 methylformamido)propyi] ammonium bromide starting with N 3 N - bis [3 - (N - 25 

methylfonnamido)propyl]methylamine and 2 - (4 - methyl - 3 - nitrophenyl)ethyl 
bromide; 

N - (3 - Amino - 4 - methoxybenzyl) - N - 2 - (N - isopropylacrylamido)ethyl- 
piperidinium chloride starting with N - isopropyl - N - (2 - piperidinoethyl)acrylamidc 

30 and 4 - methcxy - 3 - nitrobenzyl chloride; 30 

N 3 N - Di - n - propyl - N - (4 - amino - N - methyl - 2 - chloro pheny lea rbamyl)- 
methyl - N - 1 - methyl - 2 - (N - ethyl - p - nitrobenzamidojethylammonium 
chloride starting with 2,2' - dichloro - N - methyl - 4' - nitroaceranilide and N - ethyl- 
N - (2 - di - 7z-propylamino - 2 - methylerhyl)/> - nitrobenzamide; 

35 N - Methyl - N - 2 - (N - methylacetamido)ethyl - N - 2 - ethyl - 4 - (3 - chloro- 35 

4 - aminophenyl)butyl - N - 3 - (N - merhylacetamido)propylammonium chloride 
starring with N - [3 - (N - merhylacetamido)propyl] - N- [2 - (N T - merhylacetamido)- 
erhyl] methylamine and 2 - ethyl - 4 - (3 - chloro - 5 - nitrophenyl)butyl chloride; 
N - (4 - Amino - 'N - methyl - 2 - chlorophenylcarbamyl)methyl - N - 3 - (N- 

40 methyl - n - valeramido)propylpyrroIidinium chloride starting with N - methyl - N- 40 

(3-pyrrolidinylpropyl)valeramide and 2,2' - di - chloro - N - methyl - 4' - nitro - 
acetanilide; 

N - Allyl - N - ethyl - N - 6 - (N - ethyl - 4 - 'aminophenylcarbamyl) - hex\fi- 
N - 2 - (4 - chlorobenzamido)ethylammomum chloride starting with N - [2 - (N- 
45 allyl - N - ediyl)aminoethyl] p - chiorobenzamide and 7 - chloro - N - ethyl - 4' - 45 

nitroheptanoanilide ; 

jp. .. N - Methyl -N-2-(N-n - propyl - 4 - aminophenylcarbamyl) - 2 - n - propyl- 

^ J ethyl - N - 2 - acetamidoethyi - N - 3 - acetamidopropylammonium chloride starring 

with N - [3 - (N - methyl - N - 2 - acetamidoethyl)aniinopropyl]acetamide and 
50 3 - chloro - N - 2 - di(n - propyl) - 4' - nitropropionanilide; 50 

N - (3 - Amino - 4 methoxybenzyl) - N - 2 - acrylamidoethylpiperidinium 
chloride starting with N - (2 - piperidinoethyl)aciylamide and 4 - methoxy - 3 - nitro- 
benzyl chloride; 

N - n - Butyl - N - isopropyl - N - [4 - (3 - amino - 4 - isobutylphenylcarbamyl]- 
55 n - butyl - N - phenylacetamidoethylammonium chloride starting with N - [2 - (N- 55 

n - butyl - N - isopropyl)aminoediyl]phcnylacetamide and 5 - chloro - 4' - iso - butyl- 
3 '-nitrovalerylanilide; 

N - (4 - Amino - N - methyl - 2 - ehlorophenylcarbamyl)rnethyl - N - 3 - n- 
valeramidopropylpyrrolidinium chloride starting with N - (3 - pyrrolidinylpropyl)- 
60 valeramide and 2,2' - dichloro - N - methyl - 4' - nitroacetanilide; 60 

N,N - Diallyl - N - 1 - methyl - 3 - (4 - amino - 3 - brcmophenyl) - propyl - N- 
2 -phenylpropionamidoethyl ammonium chloride starting with N - (2 - diallyiamino- 
ethyl)phenylpropionamide and 1 - methyl - 3 - (3 - bromo - 4 - nitrophenyl)propyl 
chloride; 
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— "~ ~ 7 TvZy o (A - amino - 2 - « - butoxypheny*-' 

N,N -Diethyl - N - 2,2 - ^gjg^ ^ ^^ onium chloride starting 

3£Sr?£? d'iefhvl'LinSen^ 2 - me^lamide and 3 - chloro - 2,2 - dx- 

methyl - 2' - n - butoxy - 4' - nitr o^op.onamlide; _ _ _ w _ 5 

n - r?V -"W^**^^ : ? : S 

propylaminoethyl)p - mcdwxybenzamide and 2 etnyi <» v 

phenyl)butyl chloride; „ - . 2 . propoxyphenylcarbamyl) - pentyl- 

. N,N - Dusopentyl - N - 5 - (5 - ^' £L m - f 2 - diisopentylamino- 10 

t.... ;^<.rhi-lammrinium chloride starting witn in ^ u " 



N,N - Dihexylamino - in - o - ^ - • _ < • _ dihexyiaminoethyl)/!- 

- N - 6 - 

l5 N ; N - Dusobutyl - N - 2 - (3 - f^ 1 ™ * _ * F di i so butylaminohcxyl> 

flcetamidohexvlammonium chloride starting with jn ^° ^ J 
acetam aone^> iciii" m ~ hv! 3 _ n itrophenvl)ethyl chloride; 

acetamide and 2 - (4 - methU - 1 niiro ^ , %- ' br JL 0 - 4 - aminophenyl) - propyl - N- 

20 3 _ diethylaminopropyljacyiamiaeauu 1 -in"..,. - v- --- 

propyl chloride; _ _ « . mcthoxT benzyl - N - 1 - methyl- 

25 chloride. 




Paft add ^l^nsTN - e^vh N - (2 hK^IinTm re^^xture 
Sffi « 9?3w»C. uS" a small sample ^f^^^J^L 

aimnonium chloride in the form of an aqueous solution. 

NN - Dimethyl - N - 2 - (N' - ethylanilmo)ethyl - N - 3 - amino pro pyl- 

ammomum chloride 

Dilute hvdrochloric acid hvdrolvsis of N.N - dimethyl - N - 2 - (N - .ethyl- 
55 m TiS5yl.T3 - fonnamidopropylammonium chloride following a procedure 

5 sS/ to that of A-4 above gives an aqueous solution of N,N - dimethyl - N - 2- 

prhvlanilinoVthvl - N - 3 - aminopropylammomum chloride. 

halide intermediates are obtained in aqueous solution : 
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hn * l Ttet^o^ N - V - [dower - alkyleney . y«NH a ] - N - R* - N - [(lower- 
u i ^K^rORl ammonium halide intermediates are of course, useful for pre- 
alkylene>NR COKJ ammonium ^ wu _GOR In addition, thev may be 

paring the compounds of Formula I ^ wmch \ is £ ^ & 

hydroh-zed by a ^^ a £.^ ^ ] N R< - N - [(lower - alkylene). 
m^^J^ii the final products of Formula I in which Y is hydrogen. 

B N-R'-N- [{lover - alkyleney - Y~ - H] - .V - . Rr - N - [{lower - alkyleney 

NR°Y]ammonium halide intermediates {Formula IV). 

1 NyM - Dimethyl - N - 2 - {N' - ethy!anilino)ethyl -N -3- f or mami do propyl - 
1 " ammonium chloride . 

A stirred mixture of 157 parts of NK3^imethyiaminopropyl)formamide in 20.0 45 
waited to 80°C. and over a period of one and one half hours there 
parts of ™^ ** S J^"~ _ ^- , xr . r2 - chloroethvDaniline, The reaction mixture 
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N,N - Dimethyl - N - 3 - ethyl - 4 - (N - methylanilino)butyl - N - 6 - iso- 
5 butyramidohexylamonium chloride from N - (6 - dimethylaminohexyl) - iso - butyr- 5 

amide and N - methyl - N - (2 - ethyl - 4 - chlorobutyl) - aniline; 

N - 6 - (N - propylnniiino)hexyl - N - 2 - acrylamidocmylprperidinium chloride 
from N - (2 - piperidinoethyl)acrylamide and N - n - propyl - N - (6 - chlorohexyl)- 
aniline; 

10 N- - 2 - (NT - Ethylanilino)ethyl - N - 3 - valeramidopropylpyrrolidinium 10 

chloride from N - (3 - pyrrolidinylpropyl)vaieramide and N - ethyl - N - (2 - chioro- 
ethyl)aniline; 

N,N - Diallyl - N - 2,2 - dimethyl - 3 - anilinopropyl - N - 2 - phenyl - pro- 
pionamidoethylammonium chloride from N - (2 - diallylaminoethyl) - phenylpropion- 
15 amide and N - (2,2 - dimethyl - 3 - chloropropyl)aniline; 15 

N,N - Diethyl - N - 3 - (2 - naphthylamino)propyl - N - 3 - methyl - 3 - acryl- 
amidopropylammonium chloride from N - (1 - methyl - 3 - diethyl - aminoprcpyl)- 
acrylamide and N - (3 - chloropropyl) - 2 - naphthylamide; 

N,N - Bis(2 - hydroxyethyl) - N - 5 - (N - isopentylanilino)pentyl - N - 2,2- 
20 dimethyl-2-phenylacetamidoethylammonium chloride from N-(2-diethanolamino-l,l- 20 

dimethylerhyl)phenylacetamide and N-isopentyl-N-(5-chloropentyl)aniline; 

N - Methyl - N - isopropyl - N - 5 - (N - methyl - 1 - naphthylamino) - pentyl- 
N - 3 -salicylamidopropylammonium chloride from N - [3 - (N - isopropyl - N- 
methyl)aminopropyl]salicylamide and N - methyl - N - (5 - chloropentyl) - 1- 
25 naphthylamine; 25 

N - Methyl - N - 3 - formamidopropyl - N - 2 - (N - icrt. - butyl - 2 - naphthyl- 
amino)ethyl - N - 3 - formamidoprop} r lammonium chloride from N,N - bis(3 - form- 
amidopropyl)merhylamine and N - tcrt. - butyl - N - (2 - chioroethyl) - 2 - naphthyl- 
amine; 

30 N - Methyl - N - 4 - (N - erhylaniIino)butyl - N - 2 - acetamidoethyl - N - 3- 30 

acetamidopTOpylammonium chloride from N - [3 - (N T - methyl - N - 2 - acetamido- 
ethyl)aminopropyl]acetamide and N - ethyl - N - (4 - chlorobutyljaniline; 

N,N - Dimethyl - N - 4 - (N - ethylanilino)butyl - N - 3 - [N - (3 - hydroxy- 
propyl)formamido]propylammonium chloride from N - (3 - hydroxy-propyl) - N- 
(3 - dimethylaminopropyl)formamide and N - ethyl - N - (4 - chlorobutyl)aniline; 

N - Methyl -N-3 - erhyl - 4 - (N - methylanilino)butyi - N,N - bis - [3 - (N- 
mediylformarrtido)propyl] ammonium chloride from N,N - bis [3 - (N - methylform- 
amido)propyl]meth3iamine and N - methyl - N - (2 - ethyl - 4 - chlorobutyl)aniline; 
and 

40 N,N - Di - n - propylamino - N - 2,2 - dimethyl - 3 - anilinopropyl - N - 1- 40 

methyl - 2 - (N - ethyl - p - nitrobenzamido)ethylammonium bromide from N - ethyl- 
N-(2-di-» - propylamino - 2 - methylethyl)/> - nitrobenzamide and N - (2,2- 
dimethyl - 3 - chloropropyl)aniline. 

The foregoing N - R l - N - [lower - alkylene) 1 - Y 2 - H] - N - R 2 - N - [(lower- 
45 alkylene NR°COR] ammonium halide intermediates can of course, be used directly 45 

to produce the compounds of Formula II in which Y is — COR. Additionally, they 
may be hydrolyzed by a procedure similar to that described in A -4 hereinabove to 
; obtain the corresponding N - R 1 - N - [(lower - alkylene) 1 - Y 2 - H] - N - R 2 - N- 

[(lower - alkylene)NR°H] ammonium halide intermediates which are useful for and 
50 afford an alternate method for preparing the final products of Formula II in which 50 

Y is hydrogen. 

Testing Procedures 

The following test procedures were employed to determine the relative shades 
of the dyestuffs produced and to determine the resistance of the dyestuffs to bleed in 
55 moist paper, bleed from paper in the presence of soap, and to bleaching with 55 

hypochlorite bleach. 

Shade 

Chromaticity values of dominant wavelength and excitation purity are determined 
by measuring the reflectance tristimulus values of dyed handsheet paper on a General 
60 Electric recording spectrophotometer in combination with a "Librascope" (trade mark) 60 

automatic tristimulus integrator and plotting the points on a chromaticity diagram 
according to the procedure described by A. C. Hardy, "Handbook of Colorimetry", 
The Technology Press, Massachusetts Institute of Technology, Cambridge, 
Massachusetts, 1936. 
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The dominant wavelength is a measure of the shade imparted to the paper by 
the dye, and the excitation puritv is a measure of the saturation or depth of the color. 
Inasmuch as the eye is mere sensitive to minor variations in color than the mos* 
sensitive instrument, the shades imparted to test papers were also compared visually. 
5 In some cases absorbance of aqueous solutions in the visible light region were o 

measured by standard methods on a Perkin-Elmer Model 4000A Spectracord. 

Water "Bleed" Test 
This procedure is a modification of the AATCC Standard Test Method 15-1962, 

'"Colorfastness to Perspiration". . 

10 Test pieces 1J inch in diameter (approximately one square inch area) are cut 

from the dyed paper to be tested and marked, with lead penal, to indicate sample 
and wire (or felt) side. One or more dyed papers of known dye migration quality are 
included in the test series as standards. . . 

The absorbent material consists of filter paper having at least one side with 

tr smooth finish (Eaton- Dikeman No. 613, or equivalent) cut to 2 inch by 3 inch 

rectangles In addition, smooth, flat, glass or clear plastic plates of adequate stiffness, 
measuring 2\ inches wide and 3 to A\ inches long, are required as separating plates. 
A 500 sram weight serves as a dead weight loading. 

1 wo niter paper aosoiocnL picvua <x±^ now iui ^ r~r~ - — > — 

20 for each side. These are marked on the smoother surface (with lead pencil) prior to 

beginning the test to indicate the sample and the sample surface (wire or fek) which 

it will contact. ... 

The migration test "sandwich" is constructed as follows. A separating plate is 
placed on a horizontal support and one piece of the filter paper placed centrally or* 
25 this plate with the smoother side up. The circular dyed paper test piece, held by 25 

tweezers, is immersed in water at room temperature for 3 seconds, drained for 3 
seconds, and immediately centered on the filter paper, making sure that side (wire 
or felt) identifications are correct. Immediately, the second piece of filter paper, 
smoother side downward, is centered on the test circle and followed at one by another 
separating plate. This "sandwich" is pressed for a moment with the ringers, after 30 
which, without delav, a piece of filter paper is positioned on the top separating plate 
as before to receive"' a second test circle of wetted dyed paper. The above procedure 
is then repeated as rapidlv as possible and without interruption, stacking one 
"sandwich" on the other, until all dyed paper test pieces have been put under test. 
35 As soon as a stack is completed a 500 gram weight is centered on the top 35 

separating plate, and the assembly shrouded with moisture vapor resistant film to 
avoid undue drying. The stack is allowed to stand at room temperature for 4 hours, 
during which time ambient temperatures are occasionally recorded. 

At the end of migration period the stack is disassembled, and each dyed paper 
40 test circle and its two filter paper absorbents clipped to a supporting card. A separate 40 

card is used for each test circle. The dyed paper test circles and filter pa|per are am* 
dried at room temperature for at least two hours before ranking. Relative degrees of 
dye migration, as compared to that from standard samples, are determined by visual 
ratings, under Macbeth Northlight, of the intensity of dye stain on the filter paper 
45 surface which had been in contact with the test circle. Migration from the wire and 45 

felt sides are ranked separately. 

Soap Bleed Test 

This test compares the degree to which dyed papers will discolor a soap solution 
in which the paper is immersed. 

50 A stock sup.ply of soap solution containing 0.5% soap by weight is prepared by 50 

adding neutral white soap flakes (a mixture of 80 per cent sodium soap and 20 par. 
cent potassium soap produced frcm 70 per cent tallow and 30 per cent coconut oil 
glyceride blend; "Ivory" (trade mark) brand, Prcctor and Gamble Co.) slowly with 
stirring to hot tap w r ater and then heated further with occasional stirring to 70 — 75 °C. 

55 Portions of 400 ml. of this solution are measured into 1,000 ml. beakers (one 55 

beaker for each test), covered with a watch glass, and allowed to cool to 60 — 65 °G 
At this point approximately 1.5 grams of the dyed paper (one half of a 3.0 gram, 
8 inch square handsheet) is crumpled and immersed in its soap test solution. 

Soaking is allowed to continue for 20 to 24 hours, with gradual cooling to room 

60 temperature. During this period the paper is squeezed by hand while submerged (or 60 

stirred vigorously with a glass rod) on at least three occasions during the first five 
hours, and again about one hour before ending the test period. 
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At the end of the immersion period the beaker contents axe stirred and enough 
n immediately screened through a double screen of 100 mesh stainless steel screening 

to nearly fill a two ounce, square clear glass bottle, which is then capped. These 
nitrates are then visually rated for color intensity under laboratory ceiling fluorescent 
5 tube lights. 5 

Bleach Test 

This procedure compares the degree to which the color of dyed or shaded papers 
would ..be discharged in a waste paper recovery operation employing hypochlorite 
bleach. 

10 Test pieces measuring f inch by 1-J inch are die cut from the papers to be 10 

compared and identified, using lead pencil markings. 

A stock supply of hypochlorite bleach is prepared by diluting commercial 

hypochlorite bleach (nominal available chlorine concent, 5.0%) with distilled water to 

a concentration of 0.09 grams available chlorine per 100 ml. solution. Before diluting 
15 this solution to final volume the pH is adjusted with dilute sulfuric acid to pH 4.0 to 15 

4.5. 

Portions of 20 ml. each of the hypochlorite stock solution, at room temperature, 
arc measured into test tubes 1 inch in diameter and 7 to 8 inches long, one tube for 
each test specimen. An extra such tube is prepared, fitted with a thermometer extending 
20 i nto ^ bleach solution, to follow the rise in bleach temperature. 20 

One paper test piece is then dropped into each tube and submerged in the bleach 
liquor, adding all pieces as quickly as possible. The tubes are immediately stoppered 
: " and all simultaneously placed in a water bath previously heated to 54 to 56°C. (129 

to 133°R). 

25 The test pieces are -observed, especially during the very early minutes of bleaching, 25 

for obvious differences in the rate of color discharge. The temperature of the bleach 
liquors rises rapidly during the first 5 minutes. 

While maintaining the water bath temperature in the 54 to 56°C. range, the 
bleach tubes remain, without agitation of 'the test pieces, in the water bath for 30 
30 minutes. Occasional reading of the temperature of the "blank" bleach tube during 30 

this period are recorded. 

At the end of this time all tubes are removed from the water bath, immediately 
filled with cold tap water, and the test pieces rinsed as quickly as possible, with cold 
tap water, into a large Buchner funnel (with no filter paper disk) where they are 
35 thoroughly washed with running cold tap water. The washed test pieces are finally 35 

placed on a blotter and air dried at room tenrperature. 

The relative degree of bleaching is judged by visually ranking, under Macbeth 
Northlight, the intensity of residual color in the dry test pieces. 



PREPARATION OF THE AROMATIC AZO DYESTUFFS 

40 Example 1 4q 

- A. To a solution of 30.8 parts of N,N - dimethyl - N - (3 - amino - 4 - methoxy- 

4 benzyl) - N - 3 - formamidopropylammonium chloride in 130 parts of water at 0°C., 

there was added with stirring, 30 parts of concentrated hydrochloric acid. The amine 
was then diazotized at a temperature between 0 — 5°C. by adding 7.0 parts of solid 

45 sodium nitrite in small portions. The reaction mixture was stirred at less than 5°C. 45 

for ten minutes. The excess nitrite was then removed by the addition of an aqueous 
solution of sulfamic acid until nitrite ion could no longer be detected by testing with 
starch-iodide paper, and -the mixture was made slightly alkaline to Congo red test 
paper by the addition of 20.O parts of sodium acetate. 

50 In a separate container, 13.4 parts of N,N' - diacetoacet - p - phenyldiamine, was 50 

mixed with sufficient 2-ethoxy ethanol to form a paste. The paste was slurried in 300 
parts of water at 70°C. and to the slurry there was added wkh stirring 6.0 parts of a 
50 per cent aqueous solution of sodium hydroxide. A solution resulted Which was 
then added in a thin stream to the cold diazonium solution. The reaction mixture 

55 was stirred for four hours at 20°C. and then the resulting clear yellow solution was 55 
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evaporated to dryness to obtain chiefly a highly water-soluble yellow dyestuff having 
the formula 



16 



10 



CH 3 
CO 

NH-CO-CH- 




NH-CO-CH-f 
I 

CO L 

I • 

CH 3 



OCH 3 



•N=N 




CH 2 -N-C 3 H 6 -NH*CH0 
CH3 



2Cf 



The visible absorption spectrum of an aqueous solution of this dyestuff, containing 
0 10 e of dve per liter of solution, showed a maximum at 399 milimicrons, A= 1.275. 

In the b^h test described above, paper dyed with this dyestuff was found to be 
highly bleachable. The dye was found to bleed slightly in the water-bleed test and in 

the soap 6 Q of concentrate d hydrochloric acid 250 parts of water 

and 35 parts of the above product from A was heated at reflux for three hours. The 
mixture was cooled at 25°C. and the P H adjusted to 7.0 with aqueous alkali. Thus 
tWwas obtained in the form of an aqueous solution a yellow, highly water-soluble 
dvesruff of the formula 



CH 3 
CO 

nh-co-£h- 




NH-C0-CH- 
I 

CO 
CH 3 



0CH 3 



*N=N 




CH 3 

CH 2 -N-C 3 H 6 -NH 2 



CH 3 



2CI" 



J2 



10 



15 



20 



An aqueous solution of this dyestuff, containing 0.06 g. of dye per liter of solution, 
showed a maximum at 393.5 millimicrons, A = 1.01. 

The bleachability properties of this dye were found to be essentially the same 
as for the formvl-substituted dyestuff of A. However, compared to said torrnyL- 
substituted dyestuff, this dyestuff exhibited significantly superior resistance to bleed 
in both the water bleed and the soap bleed tests. 



15 



20 



25 



30 



35 



Example 2 

Following the procedure described above in Example 1, part B, 16.7 parts of 
N - methvl - N - (3 - amino - 4 - merhoxybenzyl) - N,N - bis(3 - formamidopropyl)- 
ammonium chloride in a solution of 135 parts of water and 19 parrs of concentrated 
hydrochloric add was diazotized with 3-5 pans of sodium nitrite at 0°C. In a ^nue 
corner 9 1 parts of 4,4' - bis - o - acetoacetotoluidide 
^Kaohthol AS - G) was mixed with sufficient - 2 - erhoxy- 
khanol to form a paste. The paste was slurred in 150 pans of water at 70°C. and to 
the slurry there was added with stirring 6 parts of a 50 per cent aqueous solution of 
sodium hydroxide. A solution resulted which was then added in a thin stream to the 
cold diazonium solution. The reaction mixture was allowed to warm to 30 C. and 
was then stirred for one hour after which it was heated at 60°C. for one hour. The 
reaction mixture, now a solution, was used directly for hydrolysis which was accom- 
plished by the addition of 11.9 parts of concentrated hydrochloric acid followed by 
heating at reflux for three hours. The reaction mixture was then cooled and neutralized 
with a 50 per cent aqueous sodium hvdroxide. There was thus obtained an aqueous 



25 



30 



35 
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solution of a bright yellow, water-soluble dyes tuff having the formula 

O 




C C-CHr^ CH 3 
•NH-C-C K -N=N- CH 2 -»-CH2 -CH 2 - CK 2 - NH 2 

H 3 C0 "^J' CK2-CH2-CH27NH2 



2cr 



The visible absorption spectrum of an aqueous solution of this dyestuff containing 
0.375 g. of dye per liter of solution had a maximum at 390 millimicrons, A = 1.236. 
5 Paper dyed with this dyestuff in the bleach test hereinbefore described, was 5 

found to be readily bieachable. The dye was found to -bleed slighdy in the soap bleed 
and to about the same extent in the water bleed test. 

Example 3 

A solution of 7.5 parts of N,N - dimethyl - N - (3 - amino - 4 - methoxybenzyl)- 

10 N-3-formamrdoprcipylammonium chloride in 40 parts of water containing 10 parts 10 

of concentrated hydrochloric acid was heated at reflux for two hours. To the solution 
which was chilled in an ice bath, there was then added an additional 1.2 parts of 
concentrated hydrochloric acid followed by the gradual addition of 1.75 parts of sodium 
nitrite. After stirring for ten minutes, excess nitrite was removed by the addition of 

15 an aqueous solution of sulfamic acid, and the solution was made neutral to Congo Red 15 

by the addition of sodium acetate. In a separate container there was prepared a coupler 
solution consisting of 6.4 parts of 2 - chloro - 4 - nitroacetanilide dissolved in a mixture 
of 6.3 parts of isopropyl alcohol, 0.8 parts of sodium hydroxide and 81 parts of hot 
water. The coupler solution was added in a thin stream to the cold, stirred diazonium 

20 solution. Stirring was continued for two hours while allowing the mixture to warm to 20 

25 °C. The mixture was then heated at 50°C. for thirty minutes and then stirred for 
fifteen hours at 25 °C. The pH was adjusted to 6.0 by the addition of a 50 per cent 
aqueous solution of sodium hydroxide and the reaction mixture then poured into 
785 parts of stirred isoprC|?yl alcohol. After stirring the mixture for two hours, the 

25 separated yellow solid was collected, washed with fresh isopropyl alcohol, and dried 25 

in vacuo to obtain the yellow, water-soluble dyestuff of the formula 

CI OCH3 

°2 N A VNHC0-CH-N=N-f^ \ cl 0 
W/ CO ^=f . CH3 

£ H , CH2-N-C3H6-NH2 

. CH 3 © 

The visible absorption spectrum of an aqueous solution of this dyestuff, containing 
0.02 g. of dye per liter of solution, showed a maximum at 400 millimicrons, A = 0.975. 

30 Example 4 30 

Following the procedure described above in Example 1, part A, 16.5 parts of 
N,N - dimethyl - N - (4 - aminophenyl)carbamyl - methyl - N - 3 - formamido- 
propylammonium chloride in a solution of 140 parts of water and 36 parts of concen- 
trated hydrochloric acid was diazotized with 3.64 ,parts of sodium nitrite at 0°C. To 

35 .the cold diazonium solution thus prepared, there was added in a thin stream, a 35 

coupler solution prepare by dissolving 72 parts of 2-naphthol in 50 parts of water 
containing 4.5 parts of 50 per cent aqueous sodium hj'droxide solution. The resulting 
reaction mixture was stirred until all of the diazotized compound was consumed and 
then was heated to 60° C To the red mixture there was added 15 parts of sodium 

40 chloride and the reaction mixture was allowed to cool to 20°C. The solid was collected 40 

and washed with a 10 per cent aqueous sodium chloride solution. The product was 
dried in a vacuum oven at 75 °C. to obtain chiefly the red, highly water-soluble 
dyestuff 'having the formula 

0 CH 3 
NH-C-O^-: N-CH2-CH2 -XH2-NKCHO 

ch 3 © ciO 
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dyestuff 

004 ^"of^Ton 380 millions A =1.05. 

Hydrolysis of the formamido moiety in the above-shown product according to the 
procedure dScribed in Example 1, pan B, yields the correspond.ng -NH 2 subst.tuted g 

Example 5 

A solution of the diazonium compound prepared by treating 8.3 parts of 2-chloro- 
4-xutronaTune i^ solution of 50 £ns of water and 10.8 parts of concentrated 
hydSloric add with a solution of 3.5 parts of sodium nitrite ,n 10 parts of water 
according to the procedure described in Example 1, part A, was added to a solution 10 
of 57 7 pa£s of N,N - dimethyl - N - 2 - (N' - ethylanilino)ethyl - N - 3 - formamjdo- 
JropylaSnium chloride in 42 parts of water. The react.on «^ 
at 25°C until the diazonium compound was completely consumed and then 20 parts 
of Sdi^SSoSe was added to the red solution. The reaction was heated to 50^C 
and Tth^ooled The resulting slurry was filtered, and the collected solid washed with " 
f^aSSum of water and dried m vacuo at 75°C. to obtain 24.0 parts of a red, 
water-soluble dyestuff having the formula 



CI 

a A . , C->Hc CH- 



°2 N ~f V N " N "C ^-N-CH2CH2-A-CH2-CH2-CH2-NHCHO 
N — ' CH 3 © CI© 

The visible absorption spectrum of an aqueous solution of this dyestuff containing 
on 0 02 K of dye per liter of solution had a maximum at 492.5 millimicrons, A- 1 025 20 
2 Hydrolysis of the formamido moiety in the above-shown product according to he 

procure described in Example 1, part B, yields the correspond.ng -NH, substituted 

compound. ^ . , 

Example 6 

k Proceeding in a manner similar to that described above in Example 1, part A, & 

25 for dSSSS ^N-dimethyl-N-tf-air^ 

ammonium chloride and coupling with 3-carbamyl-l-phenyl-2-pyrazohn-5-one 5 there 

was obtained the orange-red dyestuff having the formula 

0CH 3 

OH L--~ 

-C=C-N--N— / \ CI 0 



\ / CH2-y-C 3 H 6 -NHCH0 

© CH3 



30 



35 



30 The visible absorption spectrum of an aqueous solution of this dyestuff, contain- 

ing 0.03 g. of dye per liter of solution, showed a maximum at 450 millimicrons, 

A ~ Hydrolysis of the formamido moiety in the above-shown product according to the 
procedure described in Example 1, part B, yields the corresponding — NH 2 sub- 

35 stituted compound. 

Example 7 

Proceeding in a manner similar to that described above in Example 1, part A, 
for diazotizing N 5 N-dimethvi-NH3-amino-4-meihoxybenzyl)-N-3-formarnidopropyl- 
ammonium chloride and coupling with 3 -methyl- l-(^-tolyl)-2-pyra2olin-5-one, there 
was obtained the orange dyestuff having the formula 

OCH3 

fVN^ C-CH3 ^H2-fc3H 6 -NHCHO 

© ch 3 

CH 3 J 

The visible absorption spectrum of an aqueous solution of this dyestuff, contain- 
ing 0.03 g. of dye per liter of solution, showed a maximum at 412 millimicrons, 
A =1.223. 
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Hydrolysis of the formamido moiety in the above-showed product according to 
^ the procedure described in Example 1, part B, yielded the corresponding — NH 2 

substituted compound, an orange, water-soluble dyestuff. An aqueous solution of this 
dyestufT, containing 0.03 g. of dye per liter of solution, showed a maximum at 414 
5 millimicrons, A =1.097. 5 



Example 8 

When a procedure similar to that described above in Example 1, part A, is 
followed for diazotization of N-methyl-N-(2-(N-«-propyi-4-amino{rfienylcarbamyl)-2- 
H-propylethyl-N-2-acetamidcethyl-N-3-acetamidopropylammonium chloride and 
10 coupling with 3-methyl-l-(2-ethoxy-5-nitrophenyl)-2-pyrazoiin-5-one, there is obtained jo 

the dyestuff having the formula 




H-C3H7 

C— N=N- ^ ^ -N-CO-CH-CH 2 -N-CH2-CH2-NHCO-CH 3 
,C— CH3 n-C 3 H 7 CH2-CH2-CH2-NHCO-CH3 



Hydrolysis of the two acetamido moieties in the above-shown product according 
to the procedure described in Example 1, part B, yields the corresponding di( — NH 2 ) 
15 substituted compound. 15 

Example 9 

When a procedure similar to that described above in Example 1, part A, is 
followed for diazotization of N-(4-amino-N-methyl-2-chlorophenylcarbamyl)methyi- 
N-3-/2-valeramidopropylpyrrolidinium chloride and coupling with 3-methyl-l-(4- 
20 aminophenyl)-2-pyrazoIin-5-one., there is obtained the dyestuff having the formula 20 

Hydrolysis of die valeramido moiety in the above-shown product according to 
the procedure described in Example 1, part B, yields the corresponding — NH 2 sub- 
stituted compound. 

25 Example 10 25 

When a procedure similar to that described above in Example 1, part A, is 
followed for diazotization of N-methyl-N-iscpTopyl-N-2-ethyl-4-(3-chloro-4-amino- 
phenyl)butyl-N-3"SaIi<^laminopropylammonium chloride and coupling with 3-methyl- 
l-(4-ethoxycarbonylphenyl)-2-pyrazolin-5-one a there is obtained the dyestuff having 

30 the formula 



O /T\ \ /- CH 2-CH 2 -CH<H 2 -y-C 3 H 7 -NHCO 



HsC^Oc/^^ c-Qi 3 C 2H 5 i-C 3 H 7 H 0 

Hydrolysis of the salicylamino moiety in the above-shown product according to 
the procedure described in Example 1, part B, yields the croresponding — NH, sub- 
stituted compound. 

35 Example 11 35 

When a procedure similar to that described above in Example 1, part B, is 
followed for diazotization of N 5 N-dimethyl-N-3-(4-aminophenyl)propyl-N-6-iso- 
butyramidohexylammonium chloride and coupling with 3-ethoxycarbonyl-l-(2- 
hydroxyphenyl)-2-pyrazolin-5-one 3 there is obtained the dyestuff having the formula 

OH |L H: /\ . r J H3 




40 /r-i f ^ =t> ^VyC3H 6 -^CH 2 (CH2) < -CH 2 -NHCOCH|CH3) 2 40 

^J^-fV^C-COOCaHT ^3® CI© 



30 
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substituted compound. Example 12 

Proceeding * a*^^ 

CTe was obtained the orange dyestuff having the formula 
" ' 0CH 3 



H 2 NOO 




CH 3 



CH2-N-C3H6-NHCHO 
© CH, 



Th. viable absorption spearum of an aqueous solution of this dyestuff, contain- 
ing 0 03 g o! dy? of solution, snowed a maximum at 412 millmucrons, 

A=< ThS'aye was found to have a moderate tendency to bleed each in the water bleed 

^fearofefofAe formamido moiety in the above-shown produce according £ 
the pr^edure described in Example 1, part B, yields the corresponds -NH 2 sub- 
sdtuted compound. & ^ 

Proceeding in a manner similar to that described above in Example 1, part A, 
r HSwnl VNr-dimethvl-N-(3-amin(>-4-memoxybenzyl -N-3-fonnam!dopropyl- 
ilnonhT hLiX and coupling wim S-me.hvi-l-Cp-su.famylpheny^a-pyrazohn- 
S^one, there was obtained the yellow dyestuff having the formula 



OH 



H 2 NS0 2 



OCH3 



C_CH 3 CH 2 -N-C 3 H 6 -NHCHO 
© CH 3 



The visible absorption spectrum of an aqueous solution of this dyestuff, contain- 
ing 0 03 g per liter of solution, showed a maximum at 415 millimicrons, A- 1.12. 

g f^droly?is of the formamido moiety in the above-shown product arcordmg o fc 
procedure described in Example 1, part B, yields the corresponding — NH.. subst.tuted 
compound. 

Example 14 ^ , . VH 

Proceeding in a manner similar to that described above in Example 2, N.N-dj- 

methvl-N-G-S^ I H 
dSdzed and coupled with 3-methyl-l-(2,5-dichlorophenyl)-2-p>Tazohn-5-one, and 

4f produ^ hydrolyLd to obtain the orange, water-soluble dyestuff havmg the formula 

")CH 3 



Ct 

Q- 

Ci 



OH 

c= 



=C-N=N 




CH 3 



CI 



© 



CH 2 -N-C 3 H 6 -NH2 
© CH 3 



Example 15 

Proceeding in a manner similar to that described above m Example 1, part A, 
for diazotizing N^N-dimethvl-N-(3-amino-4-me^^ 

ammonium chloride and coupling with 2-naphthol, there was obtained the bright red 
dyestuff having the formula 




OCH 3 




CH 3 



CI 



© 



CH 2 -N-C 3 H 6 -NHCHO 



CH 3 
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The visible absorption spectrum of an aqueous solution of this dyestufT, contain- 
ing 0.03 g. of dye per liter of solution, showed a maximum at 494 millimicrons, 
A= 1.192. 

Hydrolysis of the formamido moiety in the above-shown product according to 
5 the procedure described in Example 1, part B, } r ielded the corresponding — NH 2 sub- 5 

stituted compound, a red, water-soluble dyestufT. An aqueous solution of this dyestufT, 
containing 0.04 g. of dye per liter of solution, showed a maximum at 497 milli- 
microns, A =0.995. 

Example 16 

10 Proceeding in a manner similar to that described above in Example 3, N,N-di- 10 

memyi-N-(3-amino-4-methoxyr^nz> r l)-N-3-formanndopropylammonium chloride was 
hydroryzed and the resulting N,N-dimethyl-N-(3-aniino-4-methox3 r benzyl)-N-3-amino- 
propy I ammonium chloride was diazotized and coupled with 3-(benzoxazol-2-yI)-2- 
naphthol to obtain the red-brown 3 water-soluble dyestuff having the formula 





15 V-f \=( CH 3 ci u 15 

° © CH 3 




The visible absorption spectrum of an aqueous solution of this dyestufT, contain- 
ing 0.16 g. of dye per liter of solution, showed two maxima: at 520 millimicrons, 
A =0.96; and at 546 millimicrons, A =0.94. 

In the bleach test described above, paper dyed with this dyestuff was found to 
20 be highly bleachable. The dye was found to bleed slightly and to approximately the 

same extent each in the water bleed test and the soap bleed test. 

Example 17 

Proceeding in a manner similar to that described above in Example 3, N,N-di- 
methyl-N-(3 -amino-4-methoxybenzyl)-N-3 -f ormamidopropylammon ium chloride was 
25 hydrolyzed and the resulting N,N-dimethyl-N-(3-amino-4-medioxybenzyi)-N-3-amino- 

propylammonium chloride was diazotized and coupled with 3-(Benzimidazol-2-yl)-2- 
naphthol to obtain the red, water-soluble dyestuff having the formula 

OCH3 





a© 

^ 6 ^?u H CH 2 -fr-C 3 H 6 -NH 2 

© CH 3 



O" 



The visible absorption spectrum of an aqueous solution of this dyestuff, contain- 
30 ing 0.75 g. of dye per liter of solution, showed a maximum at 520 millimicrons, 

A = 1.138. 

Example 18 

Proceeding in a manner similar to that described above in Example 2, N,N-di- 
methyl-N-(3-amino-4-methoxybenzyl)-N-3 -f ormamidopropylammon ium chloride was 
35 diazotized and coupled with 4-chloro-2,5-dimethoxyacetoacetanilide (Naphthol AS 

I3GH) and the product hydrolyzed to obtain the yellow water-soluble dyestufT having 
the formula 




OCH3 9CH3 
H-C0-CH-N=N- 



co *=r ? H 3 Cl 



OCH3 I CH2-N-C3H6-NH2 

CH 3 © 
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An aqueous solution of this dyestuff, containing 0.10 g. of dye per liter of solution, 
^^'SSSt^tSS'SvS the soap bleed test and the water 

bIeed t6St - Example 19 

Proceeding in a manner similar to that described above in Example 1, part A, 
for d^Sn? N,N-dimemyl-N<3-amino-4-methoxybenzyl)-N-3-fomanudopropy^ 
IS chloride and coupling with 4 ^'-bis-^t oacetotoluid.de (Naphthol 
AS— G) there was obtained the yellow dyestuff having the formula 



CH 3 



0CH 3 



NH-CO-CH-N=N 
CO 
£h 3 




CH 3 

CH2tN-C3H 6 -NKCHO 
CH3© Cl<^ 



The visible absorption specrrum of an aqueous solution of this dyestuff, contain- 
ing 0 03 g of dye per liter of solution, showed a maximum at 399 millimicrons, 



Hydrolysis of the formamido moieties in the above-shown product according .to 
the Drocedure described in Example 1, part B, yielded the corresponding di(— NH,) 
.nLdn^ed^ompound, an orange, highly water-soluble dyestuff. An aqueous solut.on 
oftootstX^taining 1.0 g. of dye per liter of solution, showed a maximum at 

392 Tms^ySn!ff A wls'fo 2 und to bleed slightly in the water bleed test and somewhat 
less in the soap bleed test. 

Example 20 

Proceeding in a manner similar to that described above in Example 1, part A, 
for diazotizin- N,N-dimemyl-N-(3-amino-4-memoxybenzyl)-N-3-fonnamidopropyl- 
ammSm chloride and coupling with 4,4'-bis- C -acetoacetanisidide, .there was obtained 
the yellow dyestuff having the formula 



OCH 3 




OCH3 



L 



NH-CO-CH-N=N 
I 

CO 
I 

CH3 




CH2-NtC 3 H 6 -NHCHO 
CH3© CI© 



2 



The visible absorption spectrum of an aqueous solution of this dyestuff contain- 
ing 0.03 g. of dye per liter of solution, showed a maximum at 406 millimicrons, 

A = l 2224 * j* 

HydrJlysis of the formamido moieties in the above-shown product according to 

the procedure described in Example 1, part B, yielded the corresponding NH,) 
subsriruted compound, an orange, highly water-soluble dyestufT An aqueous solution 
ofTir^ 0.04 g. of dye per liter of solution, showed a maximum at 

386 ^^^^^^^ri^d abovCj paper dyed with this dyestuff was found to be 
highly bleachable. The dye was found to bleed slightly in the soap bleed test but sub- 
stantially less in the water bleed test. 

Example 21 

When a procedure similar to that described above in Example 1, part A, is 
followed for diazotization of N,N-dimethyl-N-2-(3-^ 

formamidopropylarnmonium chloride and coupling with Naphthol AS G, there is 
obtained the dyestufT having the formula 




CH2-CH2-N-C3H6-NHCHO' 
*H3© 'CI© 
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Hydrolysis of the formamido moieties in the above-shown product according to 
the procedure described in Example 1, part B, yields the corresponding di( — NH.) 
substituted compound. 

Example 22 

When a procedure similar to that described above in Example 1, part A, is 
followed for diazotization of N,N-diallyl-N-l -methyl- 3 -(4-amino-3-bromophenyl)- 
propyl-N-2-phenylpropionamidoethylammonium chloride and coupling with 2',2"'- 
dichloro-4'>4'"-biacetoacetanilide > there is obtained the dyestuff having the formula 



CI 



CH=tH2 
CH 2 > 



CO 
I 

CH 3 



©CH 2 
CH=CH 2 
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Hydrolysis of the phenylpropionamido moieties in the above-shown product 
according to the procedure described in Example 1 ? part B, yields the corresponding 
di( — NH 2 ) substituted compound. 

Example 23 

Proceeding in a manner similar to that described above in Example 1, part A, 
for diazotizing N 3 N-dimethyl-N-(3-aniino-4*ineihoxybenzyl)-N-3-formamidopropyl- 
ammonium chloride and coupling with 2-hydroxy-3-naphthanilide (Naphthol AS), 
there was obtained the orange-red dyestuff having the formula 



O 




OCH 



N=N 




Ct 



© 



HNOC OH 



ch2-n-c 3 h 6 -nhcho 
© £h 3 



The visible absorption spectrum of an aqueous solution of this dyestuff, contain- 
ing 0.04 g. of dye per liter of solution, showed a maximum at 514 millimicrons, 
A^O.838. 

Hydrolysis of the formamido moiety in the above-shown product according to the 
procedure described in Example 1, part B, yielded the corresponding — NH 2 sub- 
stituted compound, a red, water-soluble dyestufT. An aqueous solution of this dyestufT, 
containing 0.06 g. of dye per liter of solution, showed a maximum at 514 milli- 
microns, A =1.223. 

Example 24 

Proceeding in a manner similar to that described above in Example 1, part A, 
for diazotizing N,N-cUmediyl-N-(3-aniino-4-methoxybenzyl)-N-3-forniamidopropyl- 
ammonium chloride and coupling with 2-hydroxy-3-naphtho-a-toluidide (Naphthol 
AS — D), there was obtained the dark red dyestuff having the formula 



CH 3 

^^~HN0C OH 




0CH 3 




CI© 



CH2*lji-C 3 H 6 -NHCHO 



0- CH 3 



The visible absorption spectrum of an aqueous solution of this dyestuff, contain- 
ing 0.06 g. of dye per liter of solution, showed a maximum at 518 millimicrons, 
A= 1.285. 

- Hydrolysis of the formamido moiety in the above-shown product according to 
the procedure described in Example 1, part B, yielded the corresponding — NHo 
substituted compound, a red, water-soluble dyestuff. An aqueous solution of this dye- 
stuff, containing 0.10 g. of dye per liter of solution, showed a maximum at 520 milli- 
microns, A=0.995. 
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Example 25 . 
Proceeding in a manner similar to that described above in Example 1, part A, 

for SSzK N^ta^^ 

arnmonium T chloride and coupling wth 2-hydroxy-3-naphth-p-anisidide (Naphthol 

A&^^t^^s obtained < hc water - soIubIe ****** havmg the formuIa 



24 



H 3 CO-/^\-> 




HNOC OH 




CH 3 CI® 
CH2-A-C3H S -NHCH0 
© CH3 



The visible absorption spectrum of an aqueous solution of this dyestuff, contain- 
ing (Si g of S £r liter of solution, showed a maximum at 515 m.ll.microns, 

A= ^ysisof^formam^ 

Su^Hm^^^^ ^-ous solution of this dyestuff, 

confining g! of dye per liter of solution, showed a max.mum at 517 mill.- 

microns, A =0.90. 

Example 26 

Proceedine in a manner similar to that described above in Example 1, part A, 
f nESnl NN-dimethvl-N-(3-amino-4-memoxyben2yl>N-3-fo m amidopropyl- 
amnioS chforide and eoupling with 2-hydroxy-3-na P hth-*-anisidine (Naphthol 
A^OlT there was obtained the dark red, water-soluble dyestuff having the formula 



OCH 3 
/"^-HNOC OH 




CH 3 CI© 
CH2-N-C3H7-NHCHO 
© CH3 



The visible absorption spectrum of an aqueous solution of this dyestuff, contain- 
ing 0.04 g. of dye per liter of solution, showed a maximum at 514 millimicrons, 

A=( Hvdrolvsis of the formamido moiety in the above-shown product according to 
the DVocedurl described in Example 1, part B, yielded the corresponding -NH : sub- 
,tim?e?comPo^d a red, water-soluble dyestuff. An aqueous solution of this dyestuff, 
comaSng 0.04™ of dye'per liter of solution, showed a maximum at 517 milhmicrons, 

A= °' 895 ' Example 27 , , 

Proceeding in a manner similar to that described above in Example 1, part A, 
for ESns N,N-dimethvl-N-(3-amino-4-memoxyben2yl)-N-3-form^dopropyl- 
llnonium cWoride and coupling with 2-hydroxy-3-naphtho-o-phenetid.de (Naphthol 
AS^PH) Sere was obtained the red, water-soluble dyestuff havmg the formula 



OC 2 H 5 
^"^-HKOC OH 




OCH3 

\=/ CH 3 

CH2-N-C3H6-NHCHO 



CH3 



The visible absorption spectrum of an aqueous solution of this dyestuff, contain- 
ing O05 g of 'dye p£ liter ^solution, showed a maximum at 512., millimicrons, 
A=l.l. 



10 



15 



20 



25 



30 



35 



BNSDOCID. <GB 12990eOA l_> 



25 1,299,080 25 

»*— ° ~ — — ** ^ * 

Example 28 

Proceeding in a manner similar to that described above in Example 3, N,N-di- 
met^yl-N-{3-araino-4^ethoxybenz^ chloride was 

hydrolyzed and the resulting N 3 N-dimethyl-N-(3-anxino-4-medioxybeazyl)-N-3-anuno- 
5 propylammonium chloride was diazotized and coupled with 2-hydroxy-3-naphtho- 5 

2,4-xylidide (Naphthol AS — MX), to obtain the red, water-soluble dyestufT having 
the formula 



20 



CH3 

:-f\ 




9 H 3 f/ — ""^ — \ / o> 

"H 3 :v -ClU 

© CH3 



H 3 C-P VhNOC OH CH2-N-C 3 H 6 -Nrf 2 





OCH3 

N=N- 





■HNOC OH CH 2 -N-C 3 H 7 fNH 2 
N ' © CH 3 



The visible absorption spectrum of an aqueous solution of this dyestufT, con- 
35 taining 0.06 g. of dye per liter of solution, showed two maxima: at 521 millimicrons, 

A=1.385; and at 545 millimicrons, A=1.39. 

In the bleach test described above, paper dyed with this dyestufT was found to 
be readily bleachable. The dye was found to bleed slighdy and to approximately the 
same extent each in the water bleed test and the soap bleed test. 



1< 



The visible, absorption spectrum of an aqueous solution of this dyestufT, contain- 
10 ing 0.06 g. of dye per liter of solution, showed two maxima: at 518 millimicrons, 

A = 1.03 ; and at 545 millimicrons, A= 1.02. 

In the bleach test described above, paper dyed with this dyestufT was found to 
be readily bleachable. The dye was found to bleed slightly in the water bleed test with 
substantially less bleeding in the soap bleed test. 

15 Example 29 1 

Proceeding in a manner similar to that described above in Example 3, N,N-di- 
methyi-N-(3 -amino-4-methoxybenzy l)-N-3 -f ormamidopropy lammoni urn chloride was 
hydrolyzed and the resulting N 5 N-dimethyl-N-(3-amino-4-methoxybenzyl)-N-3- 
aminopropylammonium chloride was diazotized and coupled with 5'-chloro-2- 
hydroxy-2'-methyl-3-naphthanilide (Naphthol AS — KB), to obtain the red, water- ^ 
soluble dyestufT having the formula 



CH 3 Ci 
HNCC OH CH 2 -N-C 3 H 6 -NH 2 

© CH 3 

The visible absorption spectrum of an aqueous solution of this dyestufT, contain- 
ing 0.05 g. of dye per liter of solution, showed two maxima: at 521 millimicrons, 
25 A = 1.283 y and at 548 millimicrons, A =1.32. ! 

Example 30 - 
Proceeding in a manner similar to that described above in Example 3, N,N-di- 
methyl-N-(3-amino-4-methoxybenzyl)-N-3-fonnamidopropylammonium chloride was 
hydrolyzed and the resulting N,N-dimethyl-N-(3-amino-4-methoxybenzyi)-N-3-amino- 
30 propylammonium chloride was diazotized and coupled with 2 -hydroxy- 3 '-nitro-3- 

naphthanilide (Naphthol AS — BS), to obtain the red, water-soluble dyestufT having the 
formula 

\=Y CH 3 Ct© 



1299080A I > 





Example 31 . _ , , XTKT/} . 

Proceeding in a manner similar to that described above in Example 3, N,N-di- 

dyestufT having the formula 

OCH 3 

PCH3 / 

•HNOC OH CH2-N-C3H6-NH2 

OCH3 9 

The visible absorption spectrum of an aqueous solution of this dycstuff, contain- 
ing 0 04 Tof V peT liter of solution, showed two maxima: at 517.5 millimicrons, 
A = l 25: and at 543 millimicrons, A=1.23. ..... ~ c a .„ k- 

A 7- /tJTi^h recr described above, paper dyed with this dyestuff was found to be 
readily bleachable. The dye was found m bleed slighdy and to approximately tne same 
extent each in the water bleed test and the soap bleed test. 

Example 32 

Proceeding in a manner similar to that described above in Example 3, N,N-di- 
memvl-N'-(3-amino-3-methoxybenzyl)-N-3-formamidopropylaiiimon.um cMonde was 
Slvzed and the resulting N,X-dimethyl-NK3-armno-4-memoxyben2 } 'l)-N-3- 
^inoprepvlarnmonium chloride was diazotized and coupled with 3'-chloro-2- 
^Z^^oxy-l-naphfrmUide (Naphthol AS-EL) to obtain the red, water- 
soluble dyestuff having the formula 

0CH 3 




CH3 ct© : 

CH 2 -N-C 3 H 6 -NH 2 
© CH3 

The visible absorption spectrum of an aqueous solution of this dyestuff, contain- 
ing 0.06 g. of dye per liter of solution, showed two maxima: at 518 millimicrons, 
A= 1.07; and at 545 millimicrons, A= 1.08. m 

In the bleach test described above, paper dyed with this dyestuff was found to 
be readily bleachable. The dye was found to bleed slightly in the soap bleed test but 

significantly less in the water bleed test. 

Example 33 

Proceeding in a manner similar to that described above in Example 3, N 3 N-di- 
methyl-N-(3-aniin(>-4-methoxybenz>i)-N-3-fonnamidopropylammonium chloride was 
hydrolyzed and the resulting N,N-dimemyl-N-(3-amino-4-methoxyben2yl)-N-3- 
aminopropylammonium chloride was diazotized and coupled with 5'~chloro-2- 
hydrox5'-2%4'-dimethoxy-3-naphmaiiilide (Naphthol AS— ITR), to obtain the red, 
water-soluble dyestuff having the formula 

0CH 3 

N=N -t) CH 3 Ct© 
HNOC OH CH2-N-C 3 H 6 -NH2 

© CH 3 

The visible absorption spectrum of an aqueous solution of this dyestuff, contain- 
ing 0.05 g. of dye per liter of solution, showed two maxima: at 519 millimicrons, 
A=0.885; and at 545 millimicrons, A=0.86. 
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Example 34 

Proceeding in a manner similar to that described above in Example 3, N^NT-di- 
memyl-N-(3-amino-4-methox3 ? benzyl)-N-3-fomianiidopropylammonium chloride was 
hydrolyzed and the resulting N,N-dimethyl-N-(3-amino-4-methoxybenzji)-N-3- 
ammopropylammoniuni chloride was diazotized and coupled with 2-hydroxy-N-l- 
naphthyl-3-naphthanilide (Naphthol AS — BO), to obtain the red, water-soluble dye- 
stuff having the formula 



27 



5 




OCH 3 



N=N 




NOC OH 



© 



CI 



CH 2 -N-C 3 H 6 -NH2 
© CH 3 



10 
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The visible absorption spectrum of an aqueous solution of this dyestuff, contain- 
ing 0.08 g. of dye per liter of solution, showed two maxima: at 521 millimicrons, 
A= 1.478; and at 547 millimicrons, A=434. 

In the bleach test described above, paper dyed with this dyestuff was found to be 
readily bleachable. The dye was found to bleed slightly in the soap bleed test but 
significantly less in the water bleed' test. 

Example 35 

Proceeding in a manner similar to that described above in Example 2, N,N-di- 
methyl-N-(-3-amino-4-memoxybenzyI)-N-3-formarnidopropylammonium chloride was 
diazotized and coupled with N,N'-/>-phenyIenebi s(2-hydroxy- 3 -napht ham ide) and the 
product hydrolyzed to obtain the bluish-red, water-soluble dyestuff having the formula 



CH 3 

H2N-C3H6-N-CH2 
© CH 3 




OCHN^f VnHCO 

HO 





CH 2 -N-C 3 H 5 -NH 2 
CH 3 © 



OCH 3 



An aqueous solution of this dyestuff, containing O.06 g. of d} r e per liter of 
solution, showed a maximum at 512 millimicrons, A= 1.095. 

Example 36 

Proceeding in a manner similar to that described above in Example 1, part A, 
for diazotizing N,N-dimcthyl-N-(3 -amino -4-meihoxybenzyl>N-3 -foxmamidopropyl- 
ammonium chloride and coupling widi 2,4-dihydroxyquinoline, there was obtained 
the yellow, water-soluble dyestuff having the formula 



10 



15 



20 



25 



CA 
t 



OC! h 



CH2-N-C 3 J-l3-NriCiiO 
© CH 3 



30 



The visible absorption spectrum of an aqueous solution of this dyestuff, contain- 
ing 0.03 g. of dye per liter of solution,, showed a maximum at 442 millimicrons, 

A =1.28. & j 

Hydrolysis of the formamido moiety in the above-shown product according to the 
procedure described in Example 1, part B, yields the corresponding — NH 2 sub- 
stituted compound. 



30 
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28 




« . • Mflnn , r ojmiiar ^that^Jcribed above in Example 2, N-methyl- 
Proceedmg in a manner ^similar ^to ^^^^^w^niu^ chloride was 
N-(3-amino-4-methox^^ „ d ^ product 

0CH 3 

C-CH3 ^L^r, 



a- 

CH 3 



C 
I 

N 



CI 



0 



CH2-N-C3H6-NH2 

® C 3 H6-NH 2 



An aqueous solution of this dyestuff, containing 0.5 g. of dye per liter of solution, 
showed a. maximum at 415 millimicrons, A— 1.21. 

Example 38 

Proceeding in a manner similar to that described above in Example 2 N-methyl- 

N-gSS^ Chl °f d?* 

dUzori^d I ^nd coupled widi 2-naphthol, and the product hydrolyzed to obtain the 



red, water-soiuote uycsiuu iwvmg uit. 




OCH3 



N-N 




CH 3 



CI 



© 



H 2 -N-C 3 H 6 -NH 2 
© C 3 H 6 -NH 2 

An aqueous solution of this dyestuff, containing 0.04 g. of dye per liter of solution, 
showed a maximum at 500 millimicrons, A -0.912. 

Example 39 

Proceeding in a manner similar to that described above in Example 3, N-methyl- 

N-C3a^no.?^ "fjf 
hvdrolSed and the resulting N-methyl-N-(3-amino-4-met^^^^ 
^inopropyl)ammonium chloride was diazotized and coupled w.m 3-(tenz.m,dazol- 
^)Tr?aphmol, to obtain the red, water-soluble dyestuff havmg the formula 




CH 3 

CH 2 -N-C 3 H6-NH2 
© C 3 H 6 -NH 2 



C© 



The visible absorption spectrum of an aqueous solution of this dyestuff, con- 
taining 1.0 g of dye^er liteV of solution, showed a maximum at 526 milhm.crons 

^ * " Example 40 

Proceeding in a manner similar to that described above in Example 2, N-methyl- 
N-f3-a^no-4-methoxytenzyl)-N,N-bis(3-formamidopropyl)ammomum chlonde was 
diazoS and coupled with 4-cMoro-2,5-dimethoxyacetoacetaiuhde (Naphthol 
AS13GH), £d the product hydrolyzed to obtain the yellow, water-soluble dyestuff 
having the formula 



OCH3 

CI-/ Vnh-co 

OCH3 



OCH3 

-CH-N=N-/ \ 
<L 0 



CI 



0 



CH3 



CH3 

CH 2 ^-C 3 H 6 -NH2 
© C3H6-NH2 
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29 



An aqueous solution of this dyestuff, containing 0.25 g. of dye per liter of 
solution, showed a maximum at 3953 millimicrons, A =0.954. 

In the bleach test described above, paper dyed with this dyestuff was found to 
be readily bleachable. The dye was found to bleed slightly and to approximately the 
5 same extent each in the water bleed test and the soap bleed test. 



10 



Example 41 

Proceeding in a manner similar to that described above in Example 2 3 N-methyl- 
N-(3-amino^-methoxyben2yl>N 3 N-bi^3-foimamidopropyl)ammonium chloride was 
diazotized and coupled with N,N-diacetoacet-/>-phenylenediamine and the product 
hydrolyzed to obtain the yellow, water-soluble dyestuff having the formula 



10 



CH3 r 
CO 



I 



NH-C0-CH- 




NH-C0-CH- 
I 

CO 

I 

CH 3 



0CH 3 



•N=N 




CH 3 CI© 
CH2-N-C3H6-NH2 
© C 3 H 6 -NH 2 



J2 



15 



An aqueous solution of this dyestuff, containing 0.2 g. of dye per liter of solution, 
showed a maximum at 394 millimicrons, A = 0.9. 

In the bleach test described above, paper dyed with this dyestuff was found to 
be highly bleachable. The dye was found to bleed slightly in the water bleed test with 
substantially less bleeding in the soap bleed test. 



15 



20 



Example 42 

Proceeding in a manner similar to that described above in Example 1, part A, 
for diazotizing N-me^hyl-^ T -(3-amino-4-methoxybenzyl)-N,N-bis(3-•formamidopropyl)-- , 
ammonium chloride and coupling with 4,4'-bis-0-acetoacetanisidide, there was obtained 
the orange, water-soluble dyestuff having the formula 



20 



-V 



25 



30 



35 



OCH3 



OCH3 



NHC0-CH-N= 

CO 
I 

CH 3 




CH 3 Ct® 

CH 2 -N-C 3 H 6 -NHCHO 
© C 3 H6-NHCH0 



The visible absorption spectrum of an aqueous solution of this dyestuff, con- 
taining 0.03 g. of dye per liter of solution, showed a maximum at 412 millimicrons, 
A=1.255. 

Hydrolysis of the four formamido moieties in the above-shown product according 
to 'the procedure described in Example 1, part B, yielded the corresponding tetra- 
( — NH 2 ) substituted compound, a yellow, highly water-soluble dyestuff. An aqueous 
solution of this dyestuff, containing 0.75 g. of dye per liter of solution, showed a 
maximum at 400 millimicrons, A =0.975. 

In the bleach test described above, paper dyed with this dyestuff was found to be 
readily bleachable. The dye was found to bleed slightly in the soap bleed test with 
substantially less bleeding in the water bleed test. 

Example 43 

Proceeding in a manner similar to -that described above in Example 2, N-methyl- 
N-(3 -aniino-4-methoxybenzyl)-N,N-bis(3 -f ormamidopropyl)ammonium chloride was 
diazotized and coupled with 2-hydroxy-3-naphth-^-anisidide (Naphthol AS — OL), 



25 



30 



35 
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and the product hydrolyzed to obtain the red, water-soluble dyestuff having the 
formula 



30 



f Vhnoc oh 




0CH 3 




CH 2 -N-C 3 H 6 -NH 2 
0 C 3 H 6 -NH 2 



An aqueous solution of this dyestuff, containing 0.4 g. of dye per liter of solution, 
showed a maximum at 517 millimicrons, A — 0.997. 

Example 44 

Proceeding in a manner similar to that described above in Example 2 N-metnyl- 
v. r.IZZt* ^ilVf 1 LvK.n 7 ,^-N.K-bisr3-formamidopropyl)ammonium chloride was 

dia;3 ^ 
product hydrolyzed to obtain the dyesruff having the formula 



H3CO 




cohn-/\nhco 

H HO 




OCH3 



H 2 N-H 6 C 3 -N-CH 2 



2CI 



0 



CH 3 

CH2-N-C 3 H 6 -NH 2 
© C 3 H 6 -NH 2 



An aqueuos solution of this dyestuff, containing 0.06 g. of dye per liter of solution, 
showed a maximum at 517 millimicrons, A— 0.78. 



10 



Example 45 . c 

- ™ t^t rl^v-rihed above in Example 1, part A, 15 

formamido- 



1<! Proceeding in a manner similar to that described above in Example 1, part 

fnr ES N v^memvl-N-(4-aminophenyl)carbamylmemyl-N-3-formami 
IvlSS chloride and coupling with Mbenzimidazol-Z-ylH-naphthol, there 
was obtained the red, water-soluble dyestufl having the formula 




The visible absorption spectrum of an aqueous solution of this dyestuff, conaun- 
ing 1.0 g of dye peY liter of solution, showed a maximum at 524 millimicrons, 



Hydrolysis of the fortnamido moiety in the above-shown product according to 
a procedure described in Example 24, part B, yields the corresponding — NH 9 sub- 
25 stituted compound. 
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Example 46 

Proceeding in a manner similar to that described above in Example 1> part A, 
for diazotizing N^N-cymemyl-N-(4-ammophenyl)carbamylmethyl-N-3-formamido- 
propylammonium chloride and coupling with 4,4 '-bis-o-acetoacetotoluidide (Naphthol 
AS— G), there was obtained the yellow-brown, water-soluble dyestuff having the 
formula 



9"3 cl Q 

NH-COTCH-N-N-f yNi:CO-CH 2 -N-C 3 H 6 -NHCHO 
£o. N = / © ' CH3 

CH 3 * 



2 



The visible absorption spectrum of an aqueous solution of this dyestuff, con- 
taining 0.02 g. of dye per liter of solution, showed a maximum at 395 millimicrons, 
10 A=0.S55. 

Hydrolysis of the formamido moieties in the above-shown product according to 
the procedure described in Example 1, part B, yields the corresponding di( — NH.) 
substituted compound. 

Example 47 

15 Proceeding in a manner similar to that described above in Example 1, part A, 

for diazotizing N,N-dimethyl-N-(4-aminophen}''l)carbamylmethyl-N-3 -formamido- 
propylammonium chloride and coupling with 2-hydroxy-3-naphth-o-anisidide 
(Naphthol AS — OL), there was obtained the red-brown, water-soluble dyestuff having 
the formula 

Y =N "V^>- NH -CO-CH 2 -ijl-C^Hg-NHCHO 




The visible absorption spectrum of an aqueous solution of this dyesiulT, contain- 
ing 0.04 g. of dye per liter of solution, showed a maximum at 516 millimicrons, 
A =1.095. 

Hydrolysis of the formamido moiety in the above-shown product according to the 
25 procedure described in Example 1, part B, yields the corresponding — NH~ substituted 

compound. 

Example 48 

Proceeding in a manner similar to that described above in Example 5, for 
diazotizing aniline and coupling with N,N-dimethyl-N-2-(N'-ethylanilino)ethyl-N-3- 
30 formamidopropylammonium chloride, there was obtained the yellow, water-soluble 

dyestuff having the formula 

© CH 3 Ct© 

The visible absorption spectrum of an aqueous solution of 'this dyestuff, contain- 
ing 0.156 g. of dye per liter of solution, showed a maximum at 410 millimicrons, 
35 A=0.92. 

Hydrolysis of the formamido moiety in the above-shown product according to 
the procedure described in Example 1, part B, yields the corresponding — NH 2 sub- 
stituted compound. 

Example 49 

40 Proceeding in a manner similar to that described above in Example 5, for 

diazotizing p-aminoacetanilide and coupling with N,N-dimcthyl-N-2-(N'-edryl- 
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an»ino)ethyl^^ *« ~ ^ * ^ 

water-soluble dyestuff having the formula 

^ . C2H5 CH3 

H 3 C^-m-(_yN S N-^^N : CH 2 -CH2-A-C3H 6 -NHCHO e 

. The visible absorption spectrum ^^SSa^ 
0.375 g. of dye liter of ^^"KSiSL product according to 
Hydroylsis of the fonnamido moiety m m corresponding — NH, 

the procedure described in Example 1, part i>, 
substituted compound. 

Proceeding in a manner ^^^SS^^^^^^' 
diazotizing 4 -o - tolylazo - * - ^^'^^^pyLunonium chloride, there was 
(N' - ethylamhno)ethyl - ^ - 3 |om^ p 
obtained the brown, water-soluble dyestutl naving uic 



CH3 CH3 



9 H 3 



Cl 



0 



0 



=n-^ Vn-ch 2 -ch 2 -n-c 3 h 6 -nhcho 
>=/ © CH3 

The visible absorption s^-^ fifiES aSoS 
0.625 g. of dye per liter ofwtagg showed a >»» product «wt 0 

the B > yields the correspondins - NHi 

substituted compound. 

Priding i. a, ^"3^ nV^X^I .'<& 

diazotizing - - fl.enyl»| - 'KS£jS^S2&. chloride, *~ ™ 




?2»5 



CH 3 



|!|-CH2-CH2-N-C3H6-N H CHO 
© CH 3 Cl© 



The visible absorption spectruir i of an ^^fe'S.i&T"^ 
0 25 g of dye per liter of solution, showed a ™^Xve-shown product according to 
^^hli^T^r^t^ Ending di(-NH,) 

substituted compound. 





?2 H 5 



CH 3 



aN-CH 2 -CH 2 -N-C 3 H 6- NHCHO 
© CH 3 Cl<=> 
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The visible absorption spectrum of an aqueous solution of this dyestuff, containing 
0.8 g. of dye per liter of solution, showed a maximum at 437.5 millimicrons, A= 1.62. 

Hydrolysis of the formamido moieties in the above-shown product according to 
the procedure described in Example 1, part B, yields the corresponding di, — NH 2 ) 
substituted compound. 

Example 53 

Proceeding in a manner similar to that described above in Example 5, for 
diazotizing 3,3' - dichlorobenzidine and coupling with N,N - dimethyl - N - 2 - (N'- 
emylanilino)ethyl - N - 3 - formamidopropylammonium chloride, there was obtained 
the orange-red, water-soluble dyestuff having the formula 



CI 



CI 



,0 



. ■ C2H5 CH 3 

N=N-^~VA-CH2-CH 2 -A-C 3 H 6 -NHCHO 

^ CH 3 



_|2 



The visible absorption spectrum of an aqueous solution of this dyestuff, containing 
0.15 g. of dye per liter of solution, showed a maximum at 486 millimicrons, A= 1.19. 

Hydrolysis of the formamido moieties in the above-shown product according to 
the procedure described in Example 1, yields the corresponding di ( — NH 2 ) substituted 
compound. 

Example 54 

Proceeding in a manner similar to that described above in Example 1, part B, 
N,N - dimethyl - N - 2 - (N' - ethylani!ino)ethyl - N - 3 - formairudopropylammonium 
Chloride was hydrolyzed and the resulting N,N - dimethyl - N - 2 - (N' - ethyl- 
anilino)ethyl-N-3-aminopropylammonium chloride was coupled with diazotized 3,3'- 
dichlorobenzidine to obtain the organge-red, water-soluble dyestuff having the formula 

CI 

y=K C 2 H 5 CH 3 
N=N ~i ^-N"CH 2 -CH 2 -N-C 3 H5- NH 2 
^-^ © £h 3 CI© 

The visible absorption spectrum of an aqueous solution of this dyestuff, containing 
0.125 g. of dye per liter of solution, showed a maximum at 487 millimicrons, A= 1.245. 

Example 55 

Proceeding in a manner similar to that described above in Example 5, for 
diazotizing 3,3' - dimethoxybenzidine and coupling with N,N - dimethyl - N - 2- 
(N / -ethylanilino)ethyl - N - 3 - formamidopropylammonium chloride, there was 
obtained the red-orange, water-soluble dyestuff having the formula 



OCH 3 



0 



N=N-^^N-CHrCH 2 -N-C 3 Hg-NHCHO 



© CH 3 

The visible absorption spectrum of an aqueous solution of this dyestuff, containing 
0 1875 g. of dye per liter of solution, showed a maximum at 471 millimicrons, A = 1.03. 

Hydrolysis of die formamido moieties in the above-shown product according to 
the procedure described in Example 1, part B, yields the corresponding di( — NH 2 ) 
substituted compound. 

Example 56 

Proceeding in a manner similar to that described above in Example 5, for diazo- 
tizing 4,4' - diaminostilbene - 2,2' - disulfonic acid and coupling with N,N - dimethyl- 
N - 2 - (N' - ethylaniiino) - ethyl - N - 3 - formanudopropylammonium chloride, 
there was obtained the red, water-soluble dyestuff having the formula 



= =CH-^ ^-N=N-^- ^-N-CH 2 -CHrN-C3H 6 



rNHCHO 

a© 



J2 
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Hydrolysis of the formamido moieties in rhe above-shown product according to 
the procedure described in Example 1, part B, yields the correspondmg di( — NH 2 ) 
substituted compound. 

Example 57 

Proceeding in a manner similar to that described above in Example 5, diazotizing 
4,4' - methylenedianiline and coupling with N,N - dimethyl - N - 2 - (N' - ethyl- 
aniUno)ethyl - N - 3 - formamidopropylammonium chloride yielded the yellow dyestuff 
having the formula 




N=N: 



ci 



N=N- 



© 



C 2 H 5 CHj u 

N-CH 2 -CH 2 -N-C3H6 i NHCHb 
© CH 3 



The visible absorption spectrum of an aqueous solution of this dyestuff, containing 
0.1563 g. of dye per liter of solution, showed a maximum at 418 millimicrons, 
A = 1,296. 

Example 58 

Proceeding in a manner similar to that described above in Example 3, N,N- 
dimethyl - N" - 2 - (N' - ethylaniIino)ethyl - N - 3 - formamidopropylammonium 
chloride was hydrolyzed and the resulting N,N - dimethyl - N - 2 - (N7 - ethylanilino)- 
ethyl - N - 3 - axninopropylammonium chloride was coupled with diazotized 4,4'- 
methylenedianiline to obtain the orange-yellow, water-soluble dyestuff having the 
formula 




N=N- 



N=N- 



-O 



C 2 H 5 CH 3 
N-CH2-CH 2 -^-C3H 6 -NH2 



© CH 3 



CI 



© 



The visible absorption spectrum of an aqueous solution of this dyestuff, containing 
0.1875 g. of dye per liter of solution, showed a maximum at 420 millimicrons, 
A = 1.393. 

Example 59 

Proceeding in a manner similar to that described above in Example 3, N,N- 
dimethyl - N - 2 - (N' - ethylanilino)ethyl - N - 3 - formamidopropylammonium 
chloride was hydrolyzed and the resulting N,N - dimethyl - N - 2 - (N' - ethylanilino)- 
ethyl - N - 3 - aminopropvlammonium chloride was coupled with diazotized 4,4'- 
o^aminodiphenylsulfide to obtain the orange-yellow, water-soluble dyestuff having the 
formula 




n=n- 



N=N- 



C 2 H 5 CH 3 
NhCH 2 -CH 2 -N-C 3 H 6 -NH2 



© 



CH 3 
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The visible absorption spectrum of an aqueous solution of this dyestuff , containing 
0.102 g. of dye per liter of solution, showed a maximum at 435 millimicrons, A = 1.015. 

Example 60 

Proceeding in a manner similar to that described above in Example 3, N,N- 
dimethyl - N - 2 - (N' - ethylanilino)ethyl - N - 3 - formamidopropylammonium 
chloride was h5-drolyzed and the resulting N,N - dimethyl - N - 2 - (N' - ethylanilino)- 
ethyl - N - 3 - aminopropyiammonium chloride was coupled with diazotized 4,4'- 
diaminodiphenylurea to obtain the dark-brown, water-soluble dyestuff having the 
formula 



CO 



NH- ^ ^ -N=N 



/r-^ C2H5 CH 3 
V^Vn-CH 2 -CH 2 -N-C3H 6 -NH2 

© CH 3 CI© 



_J2 



15 



The visible absorption spectrum of an aqueous solution of this dyestuff, containing 
0.03 g. of dye per liter of solution, showed a maximum at 423 millimicrons, A = 1.37. 

Example 61 

Proceeding in a manner similar to that described above in Example 3, N,N- 
dimeThyi - N - 2 - (N' - ethylanilino)ethyl - N - 3 - formamidopropylammonium 
chloride was hydrolyzed and the resulting N,N - dimethyl - N - 2 - (N' - ethyl- 
anilino)ethyl - N - 3 - aminopropylamnionium chloride was coupled with diazotized 
4,4' - diamino - azobenzcne to obtain the brown, water-soluble dyestuff having the 
formula 



20 



C 2 H 5 CH 3 
N-CH 2 -CH2-N-C3H S -NH 2 



© 



I 

CH 3 



CI 



© 



_)2 



25 



The visible absorption spectrum of an aqueous solution of this dyestuff, containing 
0.25 g. of dye per liter of solution, showed a maximum at 494 millimicrons, A= 1.05. 

In addition to the dyestuffs shown in the foregoing Examples, the following 
aromatic azo quaternary ammonium dj'estuffs are obtained by following *he procedures 
of the instant invention for the coupling of the novel quaternary ammonium inter- 
mediates either of Formula III with a coupling component herein defined by Z or of 
the Formula IV with a diazonium salt obtained by diazotization of an amine herein 
defined by the formula T — (NH : ) r 

Example 62 



CH 3 




\=y ch 3 

CH2CH2-N-C 3 H 6 -NH 2 

CH 3 © CI© 
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Example 63 




CH 3 



© Cl 0 



C3H6-N-C3Hg-NHCHO 



C 3 H 6 -NHCH0 



36 



H 3 CO 



NH-CO- 




CH 3 
CO 
CH- 



Example 64 



NH-CO-CH 

CO 
t 

CH 3 



i 0CH3 



C2H5 

CH 2 (CH 2 )4CH2-ljl-C3H6-NH2 

C2H5© CI© 



J 



Example 65 



CH 3 

CO CH 3 
NH^O-CH-N^Y^^CH^-^^^-^ 90 ^ 



CI 

A 



^C 



I 

CH 3 



Example 66 



?«3 



CI 



CH 3 



(\n H -CO -CH- N =N«-/^\-CH 2 I CH2 >2 CH 2 -N -C 3 H 6 -N-CO-CH 3 
Y=/ CO © CH 2 -CH2-N-CO-CH 3 



CH 3 



CI 



© CH 3 



Example 67 



10 



0CH 3 




C2H 5 CH 2 -CH=CH2 
N*COCH2(CH2UCH2-N-CH2-CH2-MH2 

C 2 H 5 © CI© 



10 



Example 68 



- -/^NH-CO-S-N=r^/ r >^CO-CH^ 



\=/ N ' Hzf CH 2 dH 2 

I I (CH2J3 
H2C CH 2 
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Example 69 




ct 



0 N 





CH2-CH2-CH-CH2-N-C3H6-NH2 
*C 2 H 5 CH 3 © Cl 0 



Example 70 



OCH3 
^^HN-OC OH 




Cft 



CH2CH2-CH-N-C3H6-NH-CO-CH3 



CH3CH3 © ciO 



Example 71 




2" 5 



K--N 




CoH 5 



CI 



HN-OC OH 



NV1CO<H 2 -CH 2 -N-CH 2 -CH 2 -NH-CO-CH2- 
*© CH-{CH 2 ) 2 CH 3 

<*H 3 




Example 72 



CH 3 CH2CM2CH2OH 

N^-^ >X fr CH 2" N " c 3 H 6^ H 
"a 00 ^^ CH 3 © I© 



i-C 3 H7 



Example 73 




CH 2 CH(CH 3 ) 2 
N^-t^Vc*^ ' CH 2" f" CH2-CCH2)4-CH2-NH-oa-CH3 
"3°^^ 0 CH 2 CH(CH 3 ) 2 

CI© 



10 



Example 74 



Br 



CH 3 
CO 



>H-N=N-e yN*CO-CH<H2-N-CH2-C^JH-CO^ \ 

C3H7 © CH 2 CH 2 OH^CH 3 Z^ 1 ^ 

Ct© -J 



NH-COCH 
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Example 75 



CH 3 m 



92 H 5 ?2 H 5 



CH 2 (CH2)2CH2-N-CH2-CH2-NH2 
© CH(CH 2 )2CH3 
CH 3 ClO 



Example 76 





?3H 0 



Cl 



© 



OA-CH2-(CH 2 )/:CH^N^H2-CH2-NH2 
H2C ( CH 2 



H 2<L ^CH 2 



CH 3 



H3CO 




Example 77 

^5 

NH-CH2-CH2-GH2*N-CH2-CH 2 -CH-NH-CO 
"© i 2 H 5 CK 3 CH 

rv « 
ci(r) ch 2 

Example 78 




N=N- 



N=N- 



, CH 3 (JHz-CHa-C^-OH 



C 2 H 5 

N-CH2-(CH2)tCH2-^- c 3 H 6" NH 

CH 3 © C( 0 



Example 79 



^ fan? ^hs^y 

- V-NH<H2-C-CH2-^CHK:H2-N-CO-f >N02 

1.^11. Q 



CH3©| CH 3 
. C 3 H 7 




Example 80 



t-C^Hg CH 3 
N-CH2-CH2-N-C3H6-NHCHO 

© C 3 H 6 -NHCHO 

Cl© 



1299080A t _> 



39 



€ 



1,299,0S0 



39 



WHAT WE CLAIM IS: — 

1. A water-soluble quaternary ammonium dyestuff of the Formula I as herein 
defined. 

2. A water-so luble quaternary amomnium dyestuff according to claim 1, wherein 
c is two, (lower-alkylene) 1 is methylene, said dyestuff having the formula 
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15 
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35 



40 



I CH2-U-( lowor-aikyier.e) -N 

CH 3 l 2 



2An" 1 



-J2 



in which Q\ Q r *, R° ; R l , R 2 > Y and An have the same respective meanings indicated 

in claim 1. ... 

3. A water-soluble quaternary ammonium dyestuff according to claim 2, wherein 
(lower-alkylene) is 1,3 -propylene; R° is hydrogen; R 1 and R 2 are each methyl; Q 1 is 

methoxy; and Q" is methyl or methoxy. 

4. A water-soluble quarternary ammonium dyestuff according to claim 3, wherein 

Y is hydrogen; and Q 5 is methyl. 

5. A water-soluble quaternary ammonium dyestuff according to claim 3, wherein 

Y is hydrogen and Q 5 is methoxy. 

6. A water-soluble quaternary ammonium d3'estuff according to claim 1, wherein 
c is one, (lower-alkylene) 1 is methylene, said dyestufT having the formula 




Q 7 



HNCC OH 



R1 

CH 2 -N-(lov/er-Atkyten5)-NC Y 



R © 



in which Q 1 , Q\ Q% Q 7 , R° 3 R\ R 2 3 R% Y and An have the same respective meanings 

indicated in claim L m 

7. A water-soluble quaternary ammonium dyestuff according to claim 6, wherein 
(lower-alkylene) is 13 -propylene; Q 1 is methoxy; Q r ' is 3-nitro; R 1 and R 2 are each 
methyl; and Q°, Q : , R° and R c are each hydrogen. 

8. A water-soluble quaternary ammonium dyestuff according 'to claim 6, wherein 
(lower-alkylene) is 1,3 -propylene; Q 1 is methoxy; Q 5 is 2-methoxy; Q 7 is 5-methoxy; 
R 1 and R 2 are each methyl ; and Q\ R° and R G are each hydrogen. 

9. A dyestuff of the Formula II as herein defined. 

10. A process for preparing the water-soluble quaternary ammonium dyestuff 
according to claim 1, which comprises diazotizing an amine of the Formula III (as 
herein defined) and coupling approximately c molecular proportions of the diazonium 
salt with one molecular proportion of a coupling component, Z, wherein c, R°, R 1 , 
R 2 , An, Y, Y 1 and Z each have the same respective meanings indicated in claim 1, and, 
if desired, hydrolyzing with dilute aqueous mineral acid a compound obtained wherein 
Y is lower-alkanoyl, lower-alkenoyl, benzoyl or phenyl-lower-alkanoyl to obtain the 
corresponding compound wherein Y is hydrogen. 

11. A process for preparing the water-soluble quaternary ammonium dyestuff 
according to claim 9, which comprises coupling approximately c molecular proportions 
of a compound of the Formula IV (as herein defined) with one molecular proportion 
of the diazonium salt obtained by diazotization of an amine having the formula 

T-(-NH 2 ) c 

wherein c, T, R° R 1 , R 2 , An, Y and Y 2 each have the same respective meanings 
inidicated in claim 9, and, if desired, hydrolyzing with dilute aqueous mineral acid 
a compound obtained wherein Y is lower-alkanoyl, lower-alkenoyl, benzoyl or phenyl- 
lower-alkanoyl to obtain the corresponding compound wherein Y is hydrogen. 
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"1.2. A process for preparing a~W accor^ to claim 1 or 9 substantially 
'rX^t^ one of claims 10 to 12. 

4 A Sff S^g to clafm 1 or 9 substantialiy as herem described. 
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